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CHAPTER I 


SU MMARY OF CONCLUSIONS AND RECOMMENDATIONS 

The conclusions and recommendations of the Committe* 
are summarised below under appropriate headings. Figures 
in brackets refer to the relevant paragraphs in the report* 

PART I - FOR IMMEDIATE IMPLEMENTATION 

General . 

1. The present design methods and types of structures used 
will require to be modified and use of substitute materials 
resorted to. The. pattern of production of finished steel 
products will also have to undergo a corresponding change 

to suit those modified designs and structures. If these 
two processes do not go side by side, any effort made 
solely by the users will not produce perceptible results in 
reduction in consumption of steel. (5.0) 

2. The extra expenditure involved in importing steel at 

a high cost could with advantage be used for capital invest¬ 
ment for changing the pattern of production of finished 
steel products in the existing steel plants and for setting 
up additional steel plants for manufacture of steel products, 
which otherwise are being imported now. (5.0) 

3. Concentration will have to be on the efficient use of 
bars, rods, plates, sheets and structurals, as they form 
nearly 2/3rds of the total production in the country. (5.0.1) 

4. Use of high strength deformed bars instead of plain 
bars as main reinforcement in RC and adoption of improved 
methods of design will conserve about 0.25 million tonnes of 
rcinforcemont steel per annum which will make it possible to 
undertake 33*33 Per cent extra constructional work in 

RC. (5.0.2) 

5 * RC and PC structures require much less steel as com¬ 
pared to steel structures. It is, therefore, imperative 
that the adoption of steel structures be restricted strictly 
to those cases whore RC or PC is not technically feasible. 
Substitution of steel structures by RC/PC may result in 
about 50 to 70 per cent saving of steel. (5«Oi3) 

Residential and office buildings . 

6. Where good bricks are available, load bearing masonry 
structures without RC columns and beams may be provided in 
low rise buildings, say upto 4 storeys, depending upon 
the strength of bricks. In the case of office buildings 
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whore larger rooms are required, a combination of ..C frames 
and load bearin' wa.is may be -depted, if necessary. i^.1.1) 

7. '•'here adoption of framed structures for multi¬ 
storeyed buildings is unavoidable, this may be of HC 
construction generally. to; re buildings have a l^rge service 
core to serve as a stiff sh»ar wall, combination of ..C frames 
and shear walls may i: u s J d. Ir. other eases, "framed tube", 
"tube-in-tube" and "bundled-tube" systems may bo suitable 
depending upon the height of the buildings. (5*1*2) 

8. In tall residential buildings (say about 12 storeys 
and above), such as apartments, host .Is, etc., whore the 
walls arc located directly on: above the other, considerable 
economy can be effected by providing nominally reinforced 
concrete load b'.nring walls instead of a framed structure. 

It may be necessary for C.P.’i.D. to examine the thermal 
insulation of tht walls in Indian conditions based cn a 
study of the buildings already construct'd in the country.. 

If- this* examination proves their suitability for local 
conditions, there will be n.-ed to popularise this 
technique. (5*1»i) 

9. Use of brick partition wails in n.ulti-storeyed build¬ 
ings may be .avoided -ho light .-.'eight, ce>iu? _c* concrete 
blocks used instead, as far as possible, in cities where 
the latter are being r.rnui'actured. In oth.-r places also 
the use of brick filler walls should bo minimised and ether 
types of light ./eight partitions, such or particle boards 
should be used, wherever possible, (f.1.4) 

10. - Wherever 10 slabs ore provided, the design may be 
based either on .yield lin> theory or Ilillorborg' s strip 
method (modified) to derive the benefits of economy in 
consumption of steel. (5*'«5)‘ 

11. Use of precast fleering/roofing units such as trough 
units, cellular units, doubly curved shell units and 
hollow clay blocks result in economy in .st v -i compared 

to conventional .10 slat construction, even if designed 
on yield line theory, significant savings are achieved 
when th : shorter side of the room to be covered is more 
than about 3*5m. ?hcir use, in prefer'nee to cast-in-situ 
KC slabs is, therefore, recommended in mass housing 
schemes undertaken by different Statu Housing Heards 
and government organLcaticnr initially, to be followed 
l..tor by public* as well. (5* 1.6) 

12. Jack arches with HC supporting beams are recommended 
for adoption in floors and roofs of buildings with load 
bearing walls, in lieu of 10 beam and slab construction, 
as far as possible. (5*1*7) 
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Industrial structures, sto rage sheds and 
other similar s tructures . 

13. At present, a majority of industrial structures, 
storage sheds and similar structures are of conventional • 
designs with steel columns tre *ted as propped or free 
vertical cantilevers and simply supported roof trusses. 

This type of construction may be avoided. Instead they can 
be planned either as completely RC structures or partly 

AC and partly steel constructions, Even in industrial 
structures with cranes of upto medium capacity RC columns 
may be used instead of steel, leading to econonjy in consump¬ 
tion of steel. (5.2 and 5.2.5) 

14. All structures may be constructed, as far as 
possible, only as RC rigid frames with deformed bars as 
main reinforcement. Till such time deformed bars become 
available in requisite quantity, mild steel plain round 
bars may be used. (5-2.1) 

15- Shell and folded plate structures consume minimum 
amount of cement and steel compared to any form of RC con¬ 
struction. These will be suitable only if a large number 
of-identical units are to be constructed. Large workshop 
structures where this condition is fulfilled may be con¬ 
structed as doubly curved shells, such as hyperbolic parabo¬ 
loid, conoid and hyperboloid shapes which can be cast on 
forms composed af straight planks, being ruled surfaces. 
( 5 - 2 . 2 ) 

16. Precast and prestressed corrugated shells, funicular 
shells and hyperboloid shells and PC trusses may be used 
for storage sheds replacing steel structures. Prestressed 
shell elements may be prestressed in the longitudinal direc¬ 
tion as well for connecting them. A saving of steel upto 

50 per cent can be expected with these systems. These may 
be standardised by I.S.I. in consultation with S.E.R.C. 
and suitable design aids furnished to the users. Standard- 
’ isation will help the industry to manufacture the precast 
products and make available as ready-made units in the - 
country. (5.2.3) 

17. Funicular shells with bricks are suitable for 
use in storage sheds and industrial buildings without 
crane loading. N.3.0. may, in consultation with S.E.R.C., 
publish literature on the subject for its large-scale 
adoption. (5.2.4) 

18. 1,00,000 tonnes of C.G.I. sheets sire used per 
annum which, besides involving wastefaV use of steel, 

also r-quires imported zinc for galvanising. It is, there¬ 
fore, necessary to restrict its use and adopt substitute 
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materials such as AC sheets ancf asphaltic corrugated sheets. 
This will rele-.se the 'capacity'in'steel plants, for making 
plates or strips which are in short supply in the country. 

(5.2.6) 

19. Since asbestos fibre is to be imported, the urgency 
of discovering asbestos fibre in the country needs no stress¬ 
ing. The work done by C.B.R.I. for manufacturing AC sheets 
using indigenous asbestos fibre has to be pursued for its 
further development. «s a more realistic measure, however, 
for achieving early results, it might be desirable to aim at 
development of a partial or full substitute for asbestos 
fibre. (5.2.6) 

20. Asphaltic corrugated sheets have better thermal • • 
insulation and are comparatively cheap. They may be used 
for temporary and permanent buildings, sloping roofs in 
coastal areas and hill stations and as roof for rural housing 
and also in industrial buildings, wherever possible. (5.2.6) 

21. Only in those cases where the metuods mentioned 
above are not feasible, structures made of new steel may be 
resorted to. In all such cases welded construction instead 
of riveting should be the normal practice and the structures 
designed as rigid frames by plastic theory where possible. 

In industrial buildings with overhead cranes, where designs 
cannot be based on plastic theory, it is recommended that 
welded rigid frame structures designed on elastic theory 
may oe adopted. In these cases also use of tubular/hollow 
sections h-.s to be preferred to that of plates and structur¬ 
al.- If used for heavy construction, the field connections 
could be welded or with frictipn grip fasteners. Use of 
light gauge struc.turals in preference to rolled structural 
sections is recommended only where the use of tubular 
sections i s not feasible. 

Open web structures of either tubes or angles and 
bars, open web joists with concrete flange and castellated 
bea s can be used as long span purline, roof trusses in 
medium span storage buildings and in lightly loaded locations. 
I.S.I. may standardise these systems in consultation with 
S,:A?..C. (5.2.7 to 5.2.10) 

22. I.S.I. Handbook on tubular construction now in 
the formulation stage may be published early.. (5,.2.8) 

P latform shelters and foot-overbrid.es in railways . 

23. Use of structural stepl in these structures should . 
be avoided as far as possible. PC/RC either of precast 
elements or cast-in-situ may be used in lieu. Use of 
shell roofs for platform shelters will result in consider;- 
able saving in steel but they may be suitable only in locations 
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where a large number of identical units are constructed, 
where use of structural steel is unavoidable, tubular 
sections may. be used in lieu of rods and structurals, 
where possible. (5*3) 

Highway brid : .es . 

24. Standard designs for segmental arch bridges in 
plain concrete for spans upto 12r. issued by the Ministry of 
Transport may be adopted to the maximum extent possible in 
all road bridges to be constructed by State Governments an*, 
local bodies. (5«*+.D 

25. RC pipes could be adopted instead of abutments 
and slabs for culverts of 1.5m span and below. (5.4.1) 

26. In longer span brides, the girders shall as far a. 
possible be of PC and !.inistry of Transport might consider 
standardisation of PC girders for adoption by *all State 
Govurnr.'.nis. Whore RC work is involved the main reinforce¬ 
ment may be of high strength deformed bars to the extent 
possible. (5*4.1) 

Railway brjd^ea . 

27 . 3 .ort span bridges upto 6m may be of precastt 

prestressed concrete slabs instead of RC slabs or T-beams, 
at present in ase. (5.4.2) ... 

28. For spans upto 2$m'?C girders .nay substitute steal 
irders, ir. new cons tractions ar.d in doublings. These arc 

Coin..;, standardised. (5.^.2) 

29. In KG-3G conversions,•released MG steel.girders may 
be strengthened and reused for jG. loading, wherever this 
does not present problems and existing material Is of a 
quality suitable for strengthening and retention. (5« l *-.2) 

Viator supply installations . 

30. PVC and ..C pip^s may be used substituting steel 

pipes upto a'dia of* 315 It is necessary to develop an 

efficient and effective method of joining PVC pipes. 

The 1.3.1. ..-\j take urgent action to finalise the codes 
for PVC pip: iittin.s and their lay in. and jointing. Rate 
contracts ..ay be concluded by the DGSG3*and suitable 
instructions*’ issued by government organisations for their 
adoption. (p»5.1 and 5.5.2). 

3T. PC and RC pipes may be used replacing large dia¬ 
meter pipes. 131. can standardise these products in 
consultation with the Ministry of Works and Housing and 
C. ?.H.S.R.I/Hagpur. (5.5.2)' 
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32. Water tanks and stagings may* as far as possible, 
be constructed of RC with high strength deformed bars as main 
reinforcement. Use of RC tanks may not, however, be 
practicable in railway yards, where these tanks might have 
to be dismantled and shifted to provide for any future yard 
re-modelling required. (5-5.3) 


Steel production . 

33. Stepping up production of high strength deformed 
bars from the present level of 2.12 lakh tonnes to at least 
1 million tonnes as early as possible is one of the most, 
important steps in the steel saving. Stens required to 
achieve this objective are : 

(a) Bulk, say 70 per cent, of the production of 

KS round bars in the range 8 mm to 40 mm may be 
as cold twisted deformed bars to IS:1786. 

(b) I.S.I. may circulate immediately to al 1 producers 
and re-rollers modified chemical composition of 
blooms and billets, as per amendment finalised 
recently. 

(c) The best way to avoid unscrupulous and 
unauthorised production of substandard material 
would be to insist on I.S.I*s Certification 
Mark for the deformed bars produced. 

(d) The government should be more liberal in allow¬ 
ing collaboration for manufacture of deformed 
bars or persuade TISCO to extend their know-how 
to all those parties who can take up manufacture 
of deformed bars. This should, of course, be 
with the proviso that there will be no recurring 
foreign exchange requirements. 

(e) While on the one hand emphasis is on better • 

• quality of steel with higher strength, anomaly 
. . exists in the government policy that a large 
number of existing electric furnace units are 
not permitted to produce any steel other than 
mild steel, '"he Committee is of the view that 
s ch a restriction may be self-defeating. 

(f) High strength deformed bars with a proof stress 
of 50 kg/sq.mm are being produced in the country, 
-ncrease in its production may be encouraged. 

(g) -t is possible for B.S.?. to develop within a 
year cold rolled deformed bars with a proof 
stress of 55 kg/sq mm., with installation of 
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some plants and equipments. If the finished 
steel product can be sold at the same rate as 
that of cold twisted bars, manufacture of these 
bars in BSP is recommended. (5*6.1 and 5.0.2) 

34. Non-availability or inadequate availability of HTS 
wires may pose one of the major bottlenecks in the substitu¬ 
tion by PC for various usages. This is traced to inadequate 
availability of medium and high carbon wire rods, which 
are not capable of being produced by the ordinary mild steel 
re-rollers. The government may take necessary steps to ' 
augment adequately the capacity for production of medium 

and high carbon wire rods in the country and this should . 

not be difficult with a number of electric furnaces coming 
up. (5.6^2) 

35* The present output of plates to IS:226 will have to 
be increased to enable adoption of welded construction on a 
large-scale i n non-dynamically loaded structures. (5*6.3 and 
5*0 *3). 

36. Stepping up the production of cold formed light 
gauge structurals including larger diameter tubes is essen¬ 
tial. Skefc) and strips required for the purpose may be 
produced in sufficient quantities. Steel plants may also 
examine the possibility of manufacture of hollow sections. 
(5*6.4 and 5.0.3) 

37. Where re-rollers have spare capacity, hot rolled 
deformed bars for reinforcement nay be manufactured from 

scrap rails and axles. Railways have already issued 
specifications for rolling plain bars and are considering 
manufacture of deformed bars as well. I.S;i. can formulate 
a specification for the purpose on the lin^s of ASTI* 
specifications, adopting the Railways* practice. (5*6.5) 

38 . Light bean and light channel sections standardised 
by I.S.I. are more efficient in use of steel than medium 
and heavy sections. 4 ISLB and 4 ISLC sections were re¬ 
commended for rationalisation by the Wanchoo Committee. 

There is an urgent need for JPC to act upon these re¬ 
commendations. Relaxations in the thickness of the web 
and the flange asked for by the producers have already 
been incorporated in I.S. specifications. (5.6.6) 

39* Proposals of BSP to go in for production of 
’’nearly parallel" flange beam sections require to be 
encouraged. Suitable standards to cover these products 
r.ay be prepared by I.S.I. and J.P.C. may arrange to have 
them included in the list of rationalised sections.(5*6.7) 

40. J.P.C. may not recognise or publish prices for 
sale of offgrads quality structurals--and plates. (5*6.8) 
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41. Steel mills may produce generally structurals and 
plates to I.S. specifications only for sale within the coun¬ 
try. In the interim period till sale of of^rade structurals 
and plates stops, suitable colour code may be introduced to 
distinguish between offgrade material and the material to 
standard specifications, ihese restrictions will not be 
applicable to semi-finished steel goods, such as billets 
which could all get covered, probably, under the specifica¬ 
tion IS :1570-61. (5.6.8) 

• Production of cement . 

42. The implementation of the recommendations will mean 
that consumption of cement will increase to some extent* 

With the increase in production of cement being planned in. 
the country, making available this additional quantity of 
cement, it is expected, may not present a serious ?roblem.(5.7) 

Production of bricks . 

43. The brick industry should be brought partially under 
the purtfiew of tee organised sector for scientific develop¬ 
ment, particularly in big cities. ( 5 . 8 ) 

44. Proposals to set up mechanised brick plants in 
Hyderabad, Bombay, Jamr.iu, 3i:uvaneshwar, Chandigarh, Vishaka- • 
patnara, Gauhati and Delhi and s.and-lime brick plants at 
Indore, Hoshangabad, Jaipur, Nagpur and Hyderabad require 

to be pursued to be followed by setting up more such plants 
in other major cities. T is may be arranged by the Ministry 
of Works and Housing in collaboration with State PWDs and 
Ministry of Industrial Development. (5*8) 

Production of cellular blocks . 

45. Proposals' to. set up plants for production of cellular 
blocks at BandeT, Badarpur, Bhatinda, Kanpur and Bombay need 
to be pursued. There is scope for setting up a number of 
such units adjacent to thermal power plants where fly ash 
becomes available as a waste product and these may be • 
installed at-least near the areas where multi-storeyed con¬ 
structions are coming into prominence. (5*9) 

Production of asphaltic corrugated sheets . 

46. Progress on setting up of plants for production of 
asphaltic corrugated sheets in IIP, JP and Maharashtra may 
be accelerated. (5.10) 

Production of welding eouipment and consumables, 

47 . Manufacture of suitable welding equipment indigenously 
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and stepping up production of welding consumables needs no 
emphasis. (5*11) 

43. The delay in supply of welding rods, after their 
manufacture could be cut down, if the excise duty is fixed 
on weight basis or on length basis instead of the present 
method of fixing it as a percentage of the value (ad 
valorem). (5*11) 

C odes and specif i cations . 

49. I.S.I. may undertake an urgent review of its design 
codes for increasing the permissible stresses in steel, 
reduction in load factors, downward revision in the standards 
for superimposed and wind loads and also for reducing the 
lap lengths prescribed for deformed bars. (5*12) . 

5"). I.S.I. may also consider prescribing provisions in 
the code for redistribution of moments in HC rigid frames 
in addition to continuous bears and slabs, taking into 
consideration the latest provisions in British, American, 
Russian and other codes. IS:456 may have to provide for 
design of two-way slab on Hillerborg’s strip method 
(modified) as well. (5.12) 

51. I.S.I. Code on structural use of aluminium now in 
formul_tion stage may be finalised and issued early. (5*12) 

Assessment of overall savings . 

52. In view of a number of variables involved, it is 
practically difficult to estimate with any degree of 
accuracy the overall saving in quantity that can be achieved. 
A rough assessment made, even on a very modest rate of 
percentage saving shows that a reduction in consumption 

to the extent of about 0.47 million tonnes of steel per 
annum, with reference to the present level of consumption 
and production in the country, can bo anticipated, if all 
the above recommendations in respect of civil engineering 
works arc fully implemented. ( 5 * 13 * 1 ) 

53* Various short-term proposals have been made by the 
Committee after taking into consideration the practical 
aspects of their implementation within a short time, and 
for this purpose, the period for implementation has b jen 
assumed to be about 5 years. In the first 2 or 3 years, 
the saving will naturally bo less than what has been 
indicated, in view of the fact that various measures 
would be in different stages of implementation and only 
some would have been fully implemented. (5*13*2) 
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Additional investigations. 

54. The re comma ndations arc mostly pertaining to civil 
engineering works. The Committee could not go into details 
of consumption pattern in other industries (except design 
and manufacture of railway wagons and coaches) and of alloy, 
special and tool steels. It is considered that there is 
scope for optimising production and use in these fields as 
well. Instituting separate investigation for the purpose 
may be justified. ( 5 * 13 * 3 ) 

55* Out of 10.54 lakh tonnes of mild steel imported in 
1971-72, 7-64 lakh tonnes comprised mild steel plates and 
sheets. Railways requirements accounted for only 74,700 ton¬ 
nes. The Committee could not get the full details of the bulk 
users of the remaining major quantity of plates and sheets 
imported. It would appear necessary to identify ail the 
industries using imported steel and decide on suitable 
measures to be taken to reduce consumption of plates and 
sheets therein. The Committee recommends investigation to 
be undertaken immediately. (4.2) 
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CA ST II - FOR LONG-TKRK IMPLEMENTATION 
General * 

56. The recommendations given under "Part-I - For 
immediate implementation" should be continued on a long¬ 
term basis as well. (6.0.1) 

57- 'With regard to the reconir.endations for long-term 
implementation, action sho-uld be initiated immediately. 
Results of economy can, however, be felt only after a con¬ 
siderable lapse of time. (6.0.1) 

58. ' Re duction in consumption of steel and other building 

materials and consequent reduction in total cost of works 
may be achieved, if the latest techniques in structural 
optimisation are applied. (6.0.2). 

5 v >. Thorough planning including detailing of steel 
components to minute detail will enable correct-sizes and 
lengths of components to be ordered wherever possible, elimi¬ 
nating wastage. Where low grade material would serve the 
purpose of strength and durability that could be used in 
preference to steel, iiven between one grade of steel and 
another, where a lower grade would suffice, use of that may 
be insisted upon. (6.0.3) 

Residential and office buildings . 

60. Use of high strength deformed bars of proof stress 
upto 90 kg/sq.mm. can lead to significant saving in steel. 

It would, however, suffice if high strength deformed bars - 
of proof stress upto 60 kg/sq.mn. are developed, provided’ 
there is no recurring expenditure in foreign exchange 
involved in import of additives, however marginal and small 
the quantity may be. (6.1.1) 

61. Reduction in dead load of the structural members 
of framed multi-storcyed buildings by use of light weight 
structural concrete will result in 10 to 15 per cent 
serin;; in steel. Manufacture of light weight aggregate 
made out of expanded clay is to be developed on a priority 
basis. T..is is also more useful in Gangetic plain where 
the availability of stone aggregate is poor. Reinforced 
light weight cellular concrete slabs may also be made 

use of as an alternative to light weight structural 
concrete where suitable, although the thickness will have 
to be increased in such cases. (6.1.2) 

62 . . 4 Ithough it is premature to think of large-scale 
use of fibre jlass for reinforcement in concrete, need 
for its development exists. (6.1.3) 
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63 . Timber can be utilised for- a large number of struc¬ 
tural uses where at .'resent steel is being demanded. Expen¬ 
sive higher grades of timber could be reserved for permanent 
structures while in the case of rural houses, temporary and 
semi-permanent buildings, build!ns in hill areas and high 
altitudes, low cost houses in urban areas, etc., less 
expensive secondary species of timber, the durability of 
which could be improved by processing, may be utilised. 
Necessary 1.3. codes for design are already available. 
Utilisation of small dimension stock and development of 
glued laminated wood, timber connectors, etc., are yet to 
make ucli he adway .(6.1.4) 

64. Frame analysis for RC structures should be based 

on limit state analysis and incorporation of suitable provi¬ 
sions in codes and preparation of design aids nay be under¬ 
taken by l.S.I* in collaboration with 3.E.R.C. (6.1.?) 

• 

65 . There is scope for reduction in the quantity of 
reinforcement of steel if welding is adopted instead of 
lapping. 1,3.1. may finalise the procedure to be followed 
and precautions to be taken for welding cold twisted high 
strength bars of indigenous manufacture and issue on amend¬ 
ment to I5?456 based on investigations to be done by inde¬ 
pendent organisations like o.E.rt.C , R.D.S.O., etc. 3.K.R. C, 
may take action regarding the assessment of suitability of 
nigh strength deformed bars using alloy elements and give 
suitable reconr. enactions for incorporation in 1.8. cede 
( 6 . 1 . 6 ) 

Structures . 

66. For situations where steel structures are unavoid¬ 
able, economy in consumption may be achieved by the follow¬ 
ing methods; 

(a) Use of weather resistant steel in preference to 
HTS to 13:961-62 is recommended for use in very 
tall towers for microwave and television antennae, 
ir. framed structures effectively braced 

later-illy and in ;..ulti»5toreyed steel frames, 
when used. 

(b) Use of welded box girders may be made in girders 
and columns in medium and heavy industrial 
buildin- s. (6.2.1 to 6.2.3) 


67 . Extensive service trials for reasonable periods 
with PC/tubular structures for railway electrification 
masts nay be undertaken and if the trials prove successful, 
they nay be adopted. (6.2.4) 
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. “ b ° u \ 4 5 to 50 per cent of structural steel used 

in steel plant structures is consumed in crane gantry 
girders and columns. <*ny reduction in design loads will 
result m considerable economy in steel. The Dresent 
provisions in the I.S. codes for impact, surge*and lonci- 
tuoinal loads to be considered in the design of crane 
^antr> girders and columns may need modification. 

^ Eni ; nC2rin e Consultants (India) Limited 
investigations tc be conducted to arrive 
r enlistic values for these loads, compare with 
..e- practices followed in other countries and furnish 
necessary data to I.S.I. for revision of the codes. (6.2.5) 

Highway bridges . 

69 . .'- SG of PC girders in road bridges upto l60n rav 

be considered by the ministry of Transport. In still 7 

strossp?^ 8 ’ USc ^^i ht wei ^ ht structural concrete pre- 

nil vr r V ° ry '*V’ h st f° n ' ith concrete (with concrete- 
poJyr.cr composites) ::ay be thought of. ( 6 . 3 . 1 ) 

?’ . fl4 ? d steel bex girders have a great potential 
for use m highway bridges in spans even upto 1000 m. 

spS S b?ici°Is. ir ( 6 ? 3 ? 2 )’ Cay conslder thelr adoption in long 

H iri ? socle use of cable stayed girders may be 
considered wnen m ;n strength steel plates, structurals 
an^ cables oecome available in the country and facilities 
lor wearing and inspection improve. ( 6 . 3 . 3 ) 

IHi lw-av bridges . 

72. PC girders may be adopted for spans upto 46m 
1 .. new constructions and doublings. Suitable desi ns for 
precast elements for PC girders may be evolved so that 
these girders can be used for regirdering of existing 
bridges. ( 6 . 4 . 7 ; 


73- Bnx .girders of PC may also be ‘adopted in lon. er 
spans to achieve minimum use of steel. They are eminently * 
suited for ballasted viaducts and elevated structures 
for hetropoij tan Transport Projects (Railways) which 
are due to come in future. ( 6 . 4 , 7 ) 

.. ? ailw 9 y s may exvedite their proposed studies on 
fati-ue behaviour of RC with indigenously manufactured, 
aeiormed bars and take action for increasing the permi¬ 
ssible stresses in deformed bars in designs of railway 
ondges. (6.4.8) 
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75-* Where PC/RC cannot be adopted, the following 
measures are re cor.: ended: 

(a) Use uf copper bearing quality H.T.S. to IS:96l- 
62 may be adopted in Ion-'’; span open web girders 
as a standard practice in routes where speeds 
in excess of 160 ku/h are not contemolated. 
(6.4.1) 

(b) Weather resistant steel, if it becomes avail¬ 
able in the country nay be made use of for 
plate girders .and open web girders. (6.4.2) 

(c) Welded girders of steel to 13:2062-69 may be 
used. Necessary facilities may be developed in 
workshops along with installation- o-f adequate 
radiographic inspection equipment. (6.4.3) 

(d) Use of welded box girders, orthotropic plate 
c instruction and continuous girders will 
result in further economy of steel and railways 
may develop’expertise in these fields. 

(6.4.4 to 6.4.6) 

76. Although use of aluminium alloys have a potential 
for application in railway bridges in certain conditions, 
their use is only a distant possibility when the country 
produces sufficient quantity of structural grade aluminium 
alloys. (6,4.9) 

Rai lway track . 

77« Elimination ->f rail’joints by welding goes a long 
way in iner asiug the service life of rails and Indian Rail¬ 
ways propose to lay long welded ruiIs/continueus welded 
rails on their hard core routes totalling to about 
25,000 lor. track, which will bring about an annual saving 
of about 27 : 500 tonnes of rails. (6.5.1.5) 

78. Reconditioning of points and crossings in-situ 
by repair welding on a lar e scale will brin: down its* 
consumption by 5»0C0 tonnes per annum. Use of cast manga¬ 
nese steel crossings will save another 1,000 tonnes of 
rails per annum. (6.5.1.6) 

79. Re-use of released rails by techniques which include 
ULtrasonic testing, end cropping, welding to form, long rails 
and finally re-profiling to get correct table top and gauge 
face, if practised can permit 50 per cent of the rails 
released to be re-used. Instollation of ultrasonic testing 
devices and rail re-profiling machine is suggested along 
with a tochno-coonomio study of the process. (6.5.1.7). 
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80. With progressive introduction of welding of rail 
joints, the demand for fishplates and fishbolts would be 
substantially reduced. Use of smaller diameter bolts and 
nuts now oh trial if proved successful, will also result in 
sizeable economy. (6.5*2) 

81. Scrap fishplates, tie-bars, screw spikes, etc., 
can be reclaimed and re-used by repressing of fishplate, 
conversion of BG tie-bars into MG ones and forging and re-’ 
thrcading of screw spikes. Released steel trough sleepers 
from BG can be cut, repaired and re-used in MG (6.5.2.1) 

82 . It has been decided by the Railway Board to use 
prestressed concrete sleepers on all the important trunk 
routes of the Broad Gauge with a kilonetrage of about 
25 , 000 . although as a short-term measure, no significant 
econony in the consumption of steel in sleepers will be 
possible, with the use of prostressed concrete sleepers, 
there will be substantial saving to the extent of 1+2,000 
tonnes of mild steel and 64,000 tonnes of cast iron at a 
stag- when the production of prestressed concrete sleepers 
in the country reaches the 1.5 million mark* Use of RC 
two-block sleepers involves increased consumption of steel 
and their use may not be advantageous. (6.5*3) 

Railway wagons . 

83 * Welded fabrication is lighter compared to riveted 
fabrication and the change over from riveted to welded 
construction has to be effected gradually. (6.6.1) 

84. Designin, wagons for the transport of specific 
commodities would permit the optimum design being 
evolved leading to the use of minimum quantity of steel. 
( 6 . 6 . 2 ) 

85 . With the adoption of centre buffer couplers as a 
standard, the noed for fitment of side buffers'and dia¬ 
gonals would cease leading to a saving in consumption of 
steel. For this, indigenous capacity for manufacture 

of steel castings is to be augm-nted. ( 6 . 6 . 3 ) 

86. In riveted designs, use of pressed’sections 
instead of rolled sections will lead to economy in steel. 
(6.6.4) 

87 . Use of low alloy high yield steels for wagon con¬ 
struction could lead to a saving of nearly 10 per cent 

in the consumption of stool. This could also be used for 
’patches' put on and structurals replaced during repairs. 
This special quality steel has to be developed and 
manufactured. ( 6 . 6 . 5 ) 
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88 « It is not opportune to consider use of aluminium 
for wagon construction. ( 6 . 6 . 6 ) 

89 . Use of fibre glass reinforced plastic for barrels 

of tank w..gons is not considered suitable in India at present 
when efficient mechanical retarders are not installed in 
all the hump yards. ( 6 . 6 . 7 ) 

90. Rubber is used in side buffers in lieu of helical 
springs already. Use of rubber springs in lieu of steel 
springs at other places would have to pend till the indige¬ 
nous development of such a material. (6.6.8) 

91 •. Cast steel bogies would lead to reduction in con¬ 
sumption of steel and this has already been adopted as 
standard for bogie stock on Indian Railways. ( 6 . 6 . 9 ) 

RaiTv/av coache s. 

92. with the introduction of longer coaches and double 
deck coaches, there will be substantial reduction in the 
quantity of steel used for coach construction. These designs 
have been developed and are proposed to be tried. (6»7»1) 

93« ~ number of steel fittings in coaches could be re¬ 

placed by fibre glass reinforced plastic and elastic 
items. (6.7.2) 

94. Development of aluminium coaches is expected to 
take about 5 -to 7 years and with their introduction, 
substantial saving in steel can be achieved, subject to 
availability of aluminium. ( 6 . 7 . 3 ) 

95* For obtaining optimum service life of suspension 
springs, they are to bo manufactured out of peeled and 
centreless ground steel rods, facilities for which are to 
be developed. (6.7.4) 

96 . It is desirable to use low alloy high tensile steel 
for coach construction, which will have in-built corrosion 
resistant properties. .. design of centre-sill type has 
been evolved in R.D.3.0. and prototype production and 
stress exploration tests plann-d. This design in conjun¬ 
ction with use of low alloy high tensile steel is expected 
to result in considerable saving in ste-el used for 
repair works. (6.7.5) 

?7» Creation of facilities for production of tyres 
and wheels with bettor wear resisting properties c.an 
bring about some reduction in consumption of steel. Their 
effect on rails will also have to be assessed. ( 6 . 7 . 6 ) 
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Improved maintenan ce practir.es . 

98» In important structures, bridge girders and wagons.- 
better surface preparation with grit/sand blasting for the 
cleaning of the surfaces shall be followed as far as 
possible. It would be necessary to augment the indigenous 
capacity, for manufacture of the blasting equipment required 
and the steel gfit. (6.8.1) . 

99• Use of better painting systems in lieu of red 
lead which requires import should be adopted for structures 
in non-coastal regions. For the coastal regions, metallis- 
ing with aluminium followed by painting is recommended, 
vo.o.2 and 6.8.39 

100. Galvanising as a genera practice is nqt re¬ 
commended, to restrict import of zinc. (6.8.4) 

Reuse...of. scran axles and wornw»». tvres . 

101. Scrap axles, motallurgically sound, can 
advantageously be re-used f^r manufacture of a number of 
locomotive, wagon and coach components. Scran carriage 
and wagon tyres can be used for spring steel flats and hand 
tools. The above measures are already in vague * in 
Railways.(6.9) 

Some experimental work has been carried out by 
the Railways for building up the worn out portions an 
carriage and wagon tyres using submerged arc process. 
Necessary investigations for standardisation of the 
technique are being taken up. (6.9) 

Production of steel . 

102. Wear resistant rails to UIC grades and T 3' 
with a minimum UTS of.90 kg/sq.mm. are weldable and have a 
, reate r potential for use in trunk routes and -main lines. 
Their development and production is re com. - f ended. Develop¬ 
ment of chrome manganese rail, if comparatively easier, 

is also recommended in preference to those of UIC .grade 
*C r rails. Development, for the present, of Hadfield 
manganese steel rails is not advisable, (6.5.1.1 and 
6.10.9). 


T03. It is necessary to investigate the possibility of 
developing a suitable alloy steel to resist corrosion 
effectively for use in about 1,600 km of track which falls 
in corrosive areas requiring frequent rail renewals. 

(6.5*1.2 and 6.10.9). 
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104. There is need for investigations to be*initiated 
to establish the techno-economic viability of developing and 
producing volume hardened and tempered rails. ($.5.1.3 and 
6.10.9)* 


105* Development of all the crane rail sections shewn in 
IS*3443-66-Is desirable in the interest of conserving . 
foreign exchange, although the quantity of crane rails con¬ 
sumed in the country me# not be considerable. <6.10.10) 

106. For achieving- maximum economy in consumption of 
steel it would be necessary to develop facilities ip the. 
country for production in 'adequate quantity of plates and 
structures of killed quality steel to IS:2062-69, high 
strength deformed bars of proof stress upto 60 kg/sq.mm. 

(hot or cold rolled), copper bearing HTS to IS:96l-62, 
weathering steel, low alloy high stren.th steel of weldable 
quality and very HTS of weldable quality having proof stress 
of 70 to 80 kg/sq.mm. (6.10.1) 

107. Facilities for manufacture * of parallel flange beams 
have to be planned immediately so that in course of a few 
years a co .pl-.te switch over to manufacture of these 
sections would be possible. Instillation of universal mills 
in new steel plants will have to be a part of this 
programme (6.10.2). 

108. I.S.I. ,-.ay prepare necessary standards for parallel 
flange sections on the. lines of I.S.0. standards. (6.10.2) 

109* It is necessary for the Steel Ministry to pursue 
the project of setting up of six plants for automatic 
fabrication of continuously welded beams of depth upto 2m, 
recon:.ended by Wanchoo Committee, when the country becomes 
self-sjfficient in plates to IS:2062-69. (6.10.3) 

110, There are a few rationalised structural sections 
which are not to any Indian Standards. If they are found 
efficient in use of s.teel they may be incorporated in Indian 
Standard; otherwise their manufacture may be stopped. 
(6.10.4) 


111. Producers shall arrange to roll to start with at 
least all the rationalised I.o. sections. In course of 
time, the number of rationalised sections nay increase 
progressively to cover all the I.S. sections. 4 periodical 
review nay be undertaken by J.P.C. for the purpose in 
consultation with I.S.I. and major users. (6.10.4). 

112. efforts may be made by steel plants to supply • 
plates in lengths upto 13*to meet the special require¬ 
ments of railways and other organisations, as otherwise 
there will bo wasteful use in providing splice joints, 
particularly in riveted structures. (6.10.5) 
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113- Sophisticated automatic hot/cold sawing _quiprr.cnt 
r'.ay be progressively introduced in steel plants and line 
cutting tolerances of + 3 ram and -0 in lengths of finished 
steel products may be obtained. ( 6 . 10 . 6 ) 

11 L, Yield of continuous cast steel is about 99 to 
96 per cent compared to 70 to 75 per cant with the conven¬ 
tional steel making process. Increased use of continuous 
casting will lead to higher production. (6.10.7) 

115. Oil quenchiag and tempering facilities for Wheel 
tyres nay bo set up which measure will reduce the require¬ 
ment, of tyres for steam locos and SHU coaches in the long 
run. ( 6 . 10 . 8 ) 

Timber production and distribution . 

116. Although wood seasoning and treatment plants have 
been s;t up in various parts, concomitant developments 
required for supply of timber and scientific methods of 
conversion and utilisation of timbers from logs are yet 

to come to satisfactory levels. Co roc rations for processing 
and marketing timber have been formed only in some states 
such as Orissa, Madhya Pradesh, llajasthan, Maharashtra and 
Karnataka. It is recommended that the remaining states also 
may consider sotting up corporations so thet technically 
acceptable material both of the primary and secondary species 
mav bo made available ’everywhere. ( 6 . 11 ) 

• 

117. - Ministry of Industrial Development may undertake a 

detailed study for development and production of light 
weight aggrogc'ttes made out of expanded clay, concrete- 
polymer composite, fibre glass, structural aluminium all^y, 
high strength cables, rubber springs, etc. Setting up 

of light weight aggregate plants proposed at Calcutta, 

Lucknow and ir Tripura requires to be pursued. (6.12). 

Extent of savings. 

118. A rough assessment made assuming a modest percentage 
of caving reveals that an additional saving to the tunc of 
2 , 60,000 tonnes per annum at the t resent level of consump¬ 
tion can be anticipated with the full implementation of 
all the ior.g-term prooosals mentioned above. ( 6 . 13 ) 
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Py*R^ III - SUGGESTIONS FOR Il»,PI.ft?.lr...» y , r i .TIQN OF R^COIM^D^TIONS 

119. Extent of non-implementation of the recomr endations 
that emanated from studies made earlier by certain Corud.ttees/ 
organisation 3 are summarised in para 3.7. One of the maii5 
52 01(1 b 5 attributed to non-implementation of 
even so...e of the most important recommendations has been 
the absence of a separate organisation or machinery having 
bec-n set up to coordinate with the Ministries and watch S 
anu Pursue the progress of.their implementation. It cannot 
also be denied tnat reduction in consumption of steel was 
greatly hampered due to steel plants having not changed 
their pattern of production to suit the requirements of 
the country, with economy in consumption of steel as the' 
objective. ( 3.7 and 7 . 0 ) • 


120. The existing controlling and regulatory bodies in 
central and State Governments and local bodies should under¬ 
take the responsibility of ensuring that the recommenda¬ 
tions of this Committee are given effect to. It is 
possible that in some cases,.the existing machinery is 
either not competent or is not adequate to ensure this. 

In such cases, it is worthwhile strengthening the set up 
to make it competent and adequate. ( 7 . 0 ) 

121 , It is emphasized that the existing'manufacturers 
of steel, designers, fabricators and users should be made 
aware of the national importance of avoiding improper use 
af and misuse of steel of which there is short supply in 
the country. Two to throe hundred cr^res of rupees are 
spent annually in foreign exchange for import of steel. 

By avoiding this foreign exchange outgo, it may be possible 
to set up a new steel plant every year in the country. ( 7 . 0 ) 


122 . The Committee recommends setting up of a Steel 
Economy Cell that will report to ar:d work directly under 
the Minister of Steel and Mines. !..is Cell should be 
headed by a competent person who has extensive experience 
of use of steel. The scope of work of this Cell is 
enumerated in para 7.1. The function of this Cell will be 
purely one of monitoring the extent of implementation and 
keeping the Minister of Steel and Mines advised periodical¬ 
ly. ( 7.0 and 7 . 1 ) 


123 . Instructions may be issued by different departments 
of Central and State Governments adopting the recommenda- 
tions of the Com ittee and permitting any increase in cost 
of work that may result due to implementation of the 
proposals for economy in consumption of steel. ( 7.2 and 7 . 6 ) 

124. Central and State Governments may issue instruc¬ 
tions for amendment of bye-laws of Municipal corporations 
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and Municipalities in line with the recommendations of this 
Con-.dttee. (7.2) 

125. Officers and staff manning the bridge and structural 
design win_,s in Central and State Governments should be 
encouraged to undergo refresher courses and specialised 
in-service training to make then uptodate in modern concepts 
of design of bridge and structures. (7.2) 

126. The departments of Central and State Governments 
and other administrations res sensible for constructional 
activities and for their approval nay, as far as possible, 
adopt the I.S. design codes for buildings and structures 
without any relaxation, unless special circumstances warrant 
such deviation. (7.2) 

127. « special Cell nay be set up in I.S.I. to prepare 
and supply, free of cost hand books and design aids to 
practising civil engineers, architects and final-year 
civil engineering students in all Engineering Colleges. 

This Cell will have specialists drawn on deputation from 
different Ministries • r/d Public and Private Sectors. 

Unless preparation of handbooks and design aids is en¬ 
trusted as a whole time job to specialists the work is 
likely to be delayed. This Cell will also arrange for 
special lectures to bo delivered in engine-ring ©-alleges to 
make teachers and students aware of the latest changes in 
the desi.-r. codes. (7«3) 

128. Institutions, structural designers, research 
scholars, scientists, manufacturing units, etc., who have 
done outstanding work and made significant contribution in 
regard to economy in consumption of steel may be considered 
for national awards and titles. (7.5) 

129. Certificate that the requirement of steel has been 
kept to the minimum and thot the re com endations of the 
Com. it tee have been fully co plied with, may be recorded by 
the ..unicipal ^n inter in regard to each work to be 
approved by him. and by the officer competent to sanction 
the estir. .te in case of each government work. (7.*+) 

130. The overall expenditure in implementing the 
recommendations of the Committee will be amply compensat¬ 
ed by saving in steel and reduction in imoort of steel. 

(7.7) 

131. Steel Economy Committees may be constituted by the 
Government of India periodically, say once in 5 years or so, 
to review the extent of implementation of the recommenda¬ 
tions oX the earlier Committee and the benefits therefrom 
and also to brinj the earlier recommendations opto-date 
taking into consideration the latest concepts in rational 
and efficient use of steel and their production. (7.8) 
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CHAPTER i~ 

PRE AMBLE 

2«1 Shri T. *. Pai, ^Minister of Steel end Mines was 
deeply concerned with the demend for steel continually 
overtaking steel production in the country, end with the 
consequent outgo of considerable foreign exchange for 
importing essential steel to bridge the gap. He recognised 
that the position could be improved by taking suitable 
steps to make the utilisation of steel proper and more 
efficient and by modifying the patterns of production to 
the extent feasible. It was entirely on his initiative 
that the Government of India in the Ministry of Steel and 
Mines (Department of Steel) in their'Notification No. 
3C(l)-i01(15)/73 dated 17-11-1973 appointed a Committee 
consisting of the following to make recommendations for 
economising consumption of steel in the country: 

(1) Shri M. Srinivasan, - Chairman*.. 

Director Gerrerrrnr;- -- 

Research, Designs and Standards 
Organisation, 

Ministry of Railways, 

Lucknow. 

(2) Shri Hari Bhushan, 
formerly Chief Technical Adviser, 

Ministry of Steel and 
now Adviser (Technical), 

Ministry of Heavy Industry. 

(3) Shri B.S. Krishnamachar, • 

Deputy Director General, 

Indian Standards Institution. 

(4) Shri D._S. Desai 
Director, 

M/s .I.N. Dastur and Cq.(P) Ltd., 

Calcutta. 

(5) Shri J. Mukand, - Member. 

Chief Engineer, 

Central Design Organisation, 

Central Public 'Works Department, 

.Ministry of Works and Housing. 

(6) Shri B.B. ftau, - Member. 

Mviser, 

Publlc Health and Environmental Engineering, 

Ministry of Works and Housing. 


- Member. 


- Member. 


- Member, 
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(7) Dr. S«R. Pramanik, '* _ Member. 

Formerly Chief Metallurgical Adviser, 

Central Engineering and Design Bureau, 

Hindustan Steel Ltd., Ranchi. 

Nov- Py. Chief Engineer, 

Metallurgical and Engineering 
Coneuit ->nts (Ind. i a) Ltd., 

Ranchi. 

(8) Shri Samarapungavan, _ Member. 

Assistant General Superintendent, 

Bhilai Steel Plant, 

Bhilai. 

(9) Shri Kalicharan, _ Member 

Director, Civil Engineering, Secretary. 

Rai.lv y Board, 

Ministry of Railways, 

New Delhi. 

This notification also mentioned that the Committee should 
submit its report by the 31st December 1973. 

2.2 The Committee met Shri T.A. Pai, Minister of Stool 
and Minos on 7th of December,1973 and discussed the scope 
of work to be undertaken by the Committee. The Committee 
is required to give recommendations not only with regard 
to the consumption of steel but also measures needed to 
optimise product’.on and to restrict import of steel. The 
Minister airo desired that a review be made of the 
earlier reports on economy in steel made by different 

* rati one. and committees, and such of the. recommenda¬ 
tions which h-vj not been implemented as- yet be pinpointed. 
Suggestions fc.r the procedure to be followed and organisa¬ 
tion to be set up so that such of the recommendations 
that are acc-. ptaDle to the Committee are fully implemented, 
nay also be given. The report is to indicate separately 
the short-term r nd the- long-term measures proposed. The 
date for so. mission of the report was changed to 
31st January,1974 from 31-12-1973 notified earlier. 

2.3 The Committee met in Rail Bhavan, New Delhi thrice 
on 6-12-1973, 17-12-1973 and 21-1-1974 before finalising 
this report. 

2.4 In the limited time at the disposal of the 
Committee, it was not practicable to issue a questionnaire 
to outside bodies and collect information ab initio. 
Investigations w^re, therefore, done making use of the 
information readily available and the- recommendations 
made based thereon. 


« • «* » 
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2.5 &?,kns» 

At the request of the Committee, Ministry of Transport 
and Shipping (Roads Wing), National Buildings Organisation, 
New Delhi, and Structural Engineering Research Centre, Madras, 
extended their co-operation by furnishing the information 
readily available with them and also made valuable contribu¬ 
tions, The Army Headquarters engineer-in-Chief' s Branch, 

New Delhi, Tata Engineering and Locomotive Company, Bombay, 
Shri B.V.Rao of Ascu Hickson Ltd., Calcutta, Major K.A. 
Jhangiani, Consulting Engineer, Bombay, and Spiral Tubes, 
Hyderabad, voluntarily sent very useful suggestions on the 
subject. The statistical data on iron and steel was obtained, 
from the Iron and Steel Controller, Calcutta# The Committee 
wish to express their gratitude to these organisations and 
individuals. 

Shri C.Balasubrananian, Dy. Director Standards (Bridge 
and Structures), R.D.S.O., was associated with the Committee 
from its very inception and has rendered valuable assistance 
to the Committee in working out details and in drafting this 
report. The Committee would like to place on record their 
appreciation for the assistance rendered by Shri C.Bala- 
subrar.anian and his staff. 

The Committee are thankful to Dr.Krishna Swamty, Joint 
Director (Timber) and Shri G.H.Jagdale, Dy. Director (Track), 
Railway Board, for their contributions pertaining to timber 
and railway track, respectively. The Commit tee wish t(> thank 
Shri N.Gopalan, Dy. Director Civil Engineering (General), 
Railway Eoard, for the excellent arrangements made for hold¬ 
ing the meetings. 

The Committee's gratitude is also due to Shri R.M, 
Sambamoorthi, Director Standards (Civil), Shri K.Santhanan, 
Director Standards (Wagon), Shri A.K.Bhattacharyya, 

Director (M&C), Shri G.V.Himatsinghani, Jt. Director 
Standards (Carriage), Shri M.N.Prasad, Jt. Director 
Standards (sd-S), and Shri V.K.Raizada, Dy. Director 
Standards (Track) of R.D.S.O. for the keen interest they 
have shown in assisting the Committee in bringing out this 
report. 


Shri Ajitha Simha, Director (Civil Engg.), I.S.I., 
and Shri A.K.Banerjee of Metallurgical and Engineering 
Consultants (India) Limited made constructive suggestions 
on the subject. Shri S.M.Chakravarty, Director, Ministry 
of Heavy Industry and Shri P.Padnanabhan, Executive Engineer, 
Central Designs Organisation, C.fc.W.D. assisted the 
Committee in its proceedings. The Committee wish to 
express their sense of gratitude to these officers for 
their valuable help. 
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CHAPTER III 

STUDIED M*DE EARLIER "ND THE E XTENT 
QP IMPLEMENT *T ION OF RECOMMEND *T IONS 
MA DE THEREIN , 


3.0 The subject of economy in consumption of steel in 
the country had been examined from time to time 
number of Committees and organisations. Most or tnese 

studies were with regard to the saving of steel in Civil 
Engineering works only. It is profitable to compile at 
one plrce the results end recommendations that emanated 
from these studies. 

3.0.1 Shortly after the attainment of independence, 
ambitious plans for rapid industrialisation of the country 
were formulated. Steel being an essential basic raw 
material for all industries, serious thought was given to 
increase its production. Simultaneously, the questions 
of effecting savings in steel consumption assumed urgent 
importance for a speedy development of national economy. 

The realisation of this fact led the Director General of 
Industries <4 Supplies, Government of India, to request the 
Institution of Engineers (India) to examine the question 
of conservation of steel from all aspects. A committee was 
appointed by -the Council of the Institution of Engineers 
in May 1049 under the Chairmanship of late Dr. /.H.Psndeya. 
This Committee submitted a report to the Ministry of 
Commerce and Industry (Development :J ing, Co-ordination) 
in October 1350 and had made certain recommendations re¬ 
garding the manner in which steel economy could be achieved. 
Subsequently, on a reference from the Ministry of 
Conrr.erce and Industry (Engineering Division), the comments 
of the Steel Saving Committee, on the "Summery of the 
Fourth Report of the Steel Economy Committee" of U.K. were 
furnished to the Government - of India in March 1952. 

3.0.2 In 1350, the Planning Commission recommended to 
the Government of India that the Indian Standards Institu¬ 
tion should undertake a programme for increasing effi¬ 
ciency in the use of structural steel, by the formulation 
and implementation, of standards relating to its production 
and use. Accepting this recommendation, the Government 
cf India requested the IS I to take up a steel economy 
programme to include: 

(a) Fo-rmulation of Standards for hot-rolled 
sections; 
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(c) Formulation of Codes of Practice for the use 
of fteel in structures; 

(d) Preparation of typical d-esigns end drawings 
for end other aids to the implementation of 
the higher efficiency standards; 

(e) Preparation of Standard Specifications, Codes 
of Practice and other publications for 
popularising voiding as ° medium of fabrica¬ 
tion of steel; and 

(f) Sponsoring experimental and other investi¬ 
gations necessary for the formulation and 
revision of higher efficiency standards, 
relating to production and use. of struc¬ 
tural steel. 

In the IS I, this work was entrusted to the Structural 
Steel Sectional Committee IFC:7, which'had representatives 
the main producers of steel, Ministries of Iron & Steel, 
Puilv/ays and Transport, CPWD, etc. The Steel 

F.cor.oav Section of IS I was manned by an officer on special 
cuty, Shri T.V.Joseph, a senior engineer, whose services 
were made available by .the Ministry of Railways. Under an 
jgreeraent finalised with the United States Technical Co¬ 
operation Mission (India), M/s. rtaraseyer and Miller Inc., 
I^on & Steel Industry Consultants, New York also rendered 
technical assistance to the ISI in this project. The 
work was started in February 1954. . 

3.6.3 Simultaneously, with the progress of work made by 
the ISI Committee, the Ministry of Works, Housing and 
Supply instructed the National Buildings Organisation in 
September, 1956 to constitute p technical committee to 
explore all'possible avenues leading to economy in the use 
of steel in building construction. The Committee consisted 
of the Director, as its Chairman with six members 

drawn from the Ministries of Defence, Railways', Steel, 

Works Housing and Supply and the ISI. Some more members 
were co-opted subsequently. The observations and recommen¬ 
dations of the committee' pre contained in the printed 
report published by N.B.O. in October 1957. 

3.0.4 With the completion of most of the works undertaken 
by ISI under the steel economy programme, ISI requested the 
National Council^ of.Applied Economic Research to undertake 
a detailed and objective assessment of the possible saving 
in steel through standardisation arising out of the work 
done till then by -i&I The Council was assisted in this 
study by an Advisofty Commifct.ee wfth representatives from 
ISI, Braithwaite and Comply and M.N.Dastur and Company. 
The Council issued a questionnaire to nearly 160 steel 
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fabricators, consulting engineers, etc., all over the 
country and based on the information furnished by about 
30 of them regarding details of structures fabricated, 
the savings that would accrue if all the Indian Standards 
formulated could be fully implemented were worked out. 

The Council published its printed report "Savings, in. 
structural steel through standardisation" in 1965 and 
this contains a number of useful recommendations. 

3.0.5 The Government of India in the Ministry of Steel 
and Mines took note of the report of NC'Ert and realized 
that if the savings mentioned in the study were to be 
achieved, it would be necessary for co-ordinated sction to 
be taken by the producers of steel, by the designers of 
steel structures and by the steel fabricating industry. 

A Committee under the Chairmanship of Shri N.N.Wanchoo, 
Secretary, Ministry of Steel and Mines was constituted in 
December 1965 to distuss the entire subject including the 
concrete steps to be taken. All the Steel Plants, ISI, 
Ministry of Railways, Ministry of Defence, CP/*T>, Indian 
Engineering Association, Dastur and Company, Jessop and 
Company, and Braithwaite and Company were represented in 
this Committee. A sub-committee assisted by five working 
groups went into the details for nearly an year and .a 
half. Based on their report, the Committee formulated a 
number ®f recommendations, which are contained in the 
Minutes' of the Committee's meeting held on 26-5-1967. 

3.0.6 Subsequently, a committee with the Joint Secretary, 
Department of Steel as Chairman, the Industrial /*.dvis.er, 
Department of Steel as convener arid- representatives from 
the Ministries, of Transport and Defence, CPVJT, NBO, CBRI 
and DGTD as members was constituted in June 1971 to 
consider substitution/reduction in consumption of steel 
in Civil Construction. This Committee had tvo meetings 
and made a number of useful suggestions., as revealed in 
the record note of discussions of the meeting held on 
27-12-1971. 

3.0.7 Vt the Annual Session of the Institution of 
Engineers at Trivandrum in January 1957 arising out of 
discussion on a paper "Economy.in Steel - a Pressing 
Problem" by Mr. V.Cadambe, a Commit-tee wa.s constituted 
under the Chairmanship of Mr. K. % Nadirshsh to go into 
the question of steel economy. Final Report of this 
Committee on steel economy was submitted to the Secre¬ 
tary to the Government of India, Ministry of Steel, 

Mines and Fuel, New Delhi, in December, 1958. 

3.0.8 In the subsequent paragraohs, the aspects of 
work done by the different committees mentioned above 
(except 3.0.7) and the recommendations made are 
summarised. 
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3.1 Commi ttee o f Institution of S neinecrs (India) * 

The Committee, appointed in May 19*+9 by the 
Institution of 'Sngineers under the chairmanship of the 
late Dr. A.Ha Pandeya, suggested; 

(a) the use of alternate materials to the 
maximum possible extent; 

(b) making improvements in design procedure's 
by improving the existing codes; 

(c) the increased use of stiel of higher 
performance and rationalisation of steel 
sections; and 

(d) the promotion of welding in place of 
riveting. 

• • 

3.2 Steel economy programme of I.S.I . 

+ 

As a result of the assignment given to the I.S.I. 
under the steel economy programme, after years of 
continuous study and deliberations by exoert panels and 
study groups, a number of standards of hot rolled 
sections and cold formed light gauge structurals, codes 
of practice for use of steel in building construction, 
specifications for•elefetrodes, wire, flux and their 
use, standards for welding of structural steel and a 
few handbooks have been published. The Technical 
Committee of the I.S.I. entrusted with this work held 
the view that if.all the standards published were fully 
implemented by the steel producers, designers and fabri¬ 
cators, a saving upto 25 per cent in structural steel 
could be achieved. 

3.2.1 Although, originally the work was entrusted to 
tha Committee BDC-7, subsequently in 1956, the need and 
the advantage of co-ordinating the production-and-use 
aspects in the standardisation of metals led to the 
setting up of a separate Division Council for the work, 
viz., the Structural and the Metals Division Council, 
ShDC. This Division Council is constantly reviewing 
the present standards (codes and specifications) and 
wherever warranted, arranges for revisions to keep up 
with the research and developments in the country and 
abroad to achieve greater efficiency and economy in 
use of steel. 

3.3 Report of National Buildings Organisation . 

The Committee set up by the ’J.B.O. realised that 
economy in the use of steel in buildings could be effec¬ 
ted in several ways and concerted and co-ordinated drive 
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was necessary on all possible fronts to obtain conspicuous 
results. Thus, the saving may be through rationalisation • 
of bye-laws and codes of practices, rationalisation of 
design methods, improvement in constructional practices 
and substitution by other .suitable materials. Keeping 
these aspects in mind, the Committee made a number of 
recommendations to the Govemm'-nt for their consideration, * 
a summary of which is given below : 

3.3.-1 The immediate measures needed include adoption of 
higher stresses, more rational use and design of steel 
structures and use of substitute materials. The long-term 
measures include imparting training, encouraging better 
design practices, use - of new techniques and substitution 
by sophisticated materials. 

3.3.2 .he use of structural stee. in building construction 
should be reduced to a minimum by substitution by reinforced 
concrete and prestressed concrete and where possible and 
economical, by timb:.r and aluminium where such substitute 
materials are available. . 

3.3.3 A statement indicating the recommended use in the 
order of preference of different materials and type of 
construction for different building components was given. 

3.3A Since MS bars and rods are the categories to be 
preferred to structures, the Ministry of Steel and the 
Iron and Steel Controller should investigate the possibi¬ 
lities of turning out more MS bars and rods than at present* 
sacrificing, if necessary, equivalent quantities in the 
category of structurals. 

3.3.5 (a) The need for substituting structural steel 

and ordinary reinforced concrete by pre r 
stressed concrete is vital in the present 
context of shortages of both cement and ste.'l. 

(b) As a positive step towards this end it is 
necessary to ensure that adequate quantities 

• of prestressing steel should be available in 
the country from which the intending consumers 
can draw without going through the time 
consuming procedure of importing their require¬ 
ments for each use as is being done at present.* 

(c) For this purpose it is considered necessary 
to stock some quantities of this, material 
against anticipated domahd'sV (An outline of 
organisation neccssar/ t*"'^ - - ’so 
recomnen •' 



3.3.6 Roofs of many buildings can be changed to timber 
construction. Steps should be taken to make available in 
the market adequate quantities of treated timber of 
secondary species for structural use. 

3.3.7 To.reduce dead weight in structures and consump¬ 

tion of steel, light weight construction is essential for' 
multi-storeyed buildings. Plants should be set up imme¬ 
diately for producing hollow clay tiles and hollow concrete 
blocks with light weight aggregate in principal areas 
where multi-storeyed construction is coming into practice. 

3.3.8 Use of deformed reinforcing bars in concrete can 
bring considerable economy in use of mild steel reinforce! 
ments. These rods may be made available in the market ... 
quickly and these may also be made available in preference 
to plain bars and rods. 

• 

3.3.9 IS:875 in respect, of loadings on structures should 
be followed, as far as possible, by all Government, depart¬ 
ments. 

3.3.10 The Government may make it mandatory for all depart 
ments to follow 18:800 for design of steel structures. * 

3.3.11 .here use of structural steel is unavoidable, weld¬ 
ing is to be preferred to riveting. For this purpose,... , 
designs on recognised principles of'plastic theory should ’ 
also be adopted. 

3.3.12 It will be advisable for the officer approving the 
design, to record.in each major design, a certificate to 
the effect (a) that the use of structural steel has been 
avoided wherever possible and limited to the minimum in 
other cases;and (b) that the loads, stresses and design 
practices adopted are in conformity with IS: 800. It is 
further considered that similar certificate from a 
Chartered Engineer may be insisted upon in respect of all 
designs in the private sector in which substantial quanti¬ 
fies, of structural, steel is released either by the Pro¬ 
vincial Iron end Steel Controller or by the Ministry cf 
Commerce and Industry. 

3.3.13 Permissible stresses in M.S. reinforcements' in 

RC work may be increased and this subject may be referred 
to ISI for their consideration and decision. 

iCcte: This is being reviewed by ISI from time to cime. 

3.3.14 About one third of the quantity of M.S. bars and 
rods are at present marketed as untested. Permissible 
stress adopted for this category ©f steel by some depart¬ 
ments is only 16,000 lb/sq.in. Most of these bars are 
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rolled from billets felling slightly short of the standard 
specifications. The Committee feels that the Iron end 
Steel Controller may errenge to market this steel as 
: tested* but certified to a lower class, sey Class II, 
with guaranteed physical properties. The permissible 
stress for reinforcing bars of this class shall be consi¬ 
dered and laid down by the relevant Committee of the 
Indian Standards Institution. 

Note : IS: 1977 for commercial quality steel is published 

and the relevant IS design codes revised to 
indicate permissible stresses for this steel. 

3.3.15 Considerable economy in cost and in steel will 
arise out of rationalised design of foundations and struc¬ 
tures. Specialists are necessary for this purpose. The 
National Buildings Organisation will be the appropriate 
body on whose establishment such specialists required for 
consultancy could be borne. 

3.3.16 Host design authorities could keep target figures 
for *use of steel for various types of buildings from 
analysis of huildings already designed, and the designers 
should see that these target figures are bettered every 
time. Periodical publication of such figures by a body 

1.1 ke the National Builddrgs Organisation will be helpful 
in the sharing of such knowledge. 

3 • 4 Stud y by N.C .A.E.R. 

3.4.1 This study was based on the data collected regard¬ 
ing indigenous production and import of structural steel 
and. its use in fabricated structures during the Second 
Five Year Plan period. The savings assessed are based on 

a very simple, but important assumption that pH the Indian 
Standards formulated till then would be fully implemented. 
This meant that the country would be able to roll and make 
available al l the rcll e-. sections shown in Indian Standards 
(including light termT”nd"channels), fusion welding quali¬ 
ty steel and steel strip for making tubes and cold formed 
sections would be available in sufficient quantities and 
that the fabricating industry would be geared up fully 
for production of welded structures, including acquiring 
necessary equipment and trained welders. 

3.4.2 As a result of intensive study made, the findings 
and conclusions were drawn under the following heads:- 

(a) Standardisation and rationalisation ef steel 
sections and design practices; 

(b) Increased use of welding; 
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(c) Adoption of tubular construction; and 

(d) Adoption of cold formed light gauge sections. 

Under these four categories, the Committee estimated that the 
total saving in steel would be 23.6 per cent. The aggregate 
saving in structural steel during the Second Plan period 
as per this theoretical study, should have been 4,20,000 tons 
at 23,6 per cent. *s against this, the actual estimated 
rwjn~/ achieved was only 42,3:0 tens, i.c., 2.4 per cent. 

The reason for this shortfall was that the assumptions 
made in wording out the savings w»>oe not realistic and 
most of thb measures required were not/could not be 
adopted. 


3.4.3 The possible savings assessed for the Second Five 
Year Plan period were projected for the Third, Fourth and 
Fifth Five Year Plan periods and the savings were estimated 
in the report, as under: 


Description. 


T hird 

Plan. 


Fourth 

Plan. 


Fifth 

Plan. 


(a) Anticipated production 
of fabricated steel 
structures (’000 tons). 

(b) Saving '*000 tons) 

(c) Saving (Rs. crores) 


3,900 

7,600 

12,600 

320 

1,790 

2,970 

64.4 

125.3 

207 


The above estimates are based on the assumption of 23.6 per 
cor/: - -ing. 

3 4.4 Several important aspects of steel economy had been 
d'V/n up by this study and the following recommendations were 
n~do in this regard, for urgent attention of the Government 
ox India and the producers arc 3 users of steel. 

3.4.5 Indian Standard steal sections are more efficient then 
sections hitherto used in the country or overseas thus result- 
Jl, in subst ntial saving in strei. It is important that the 
‘..itegr-ated at.-el plants in the country should switch over to 
».\e production of Indian Star./; rd sections, particularly the 
u.;ht weight berms and channels (ISLE and ISLC) which con- 
t-’ibute to ».he maximum saving of steel. 

3.4.6 The rationalised list of steel sections for immediate 
production in the country was recommended by a committee 
wicr the Chairmanship of the Iron and Steel Controller, 
Government of India. This recommendation was based on the 

• i.udy made by the Committee on Steel Rationalisation of the 




Indian Engineering Association. It is essential that a 
more comprehensive study should be made in order to consi¬ 
der the possibility of reducing the number of steel sec¬ 
tions now included in various Indian Standards. 


3.4.7 Although the Indian Standards, for beam and channel 
sections were formulated in 1957 in consultation with the 
producers, the steel mills have not been able to produce 
so far the light weight sections. The main reasons advan¬ 
ced by the-steel mills have been extensive roll wear and 
loss in production. It is essential that the technical 
committee of ISI should review the profile details of the 
light weight sections in the light of experience gained 
and modify them so that these could be produced in the 
country on economical basis. 


3.4.8 It is essential that ell design offices should use 
Indian Standard Codes of Practise for design of steel 
structures. 

3.4.9 Preparation of handbooks for Structural Engineers 
was one of the important items included in the Steel Eco¬ 
nomy Progremue of ISI. So far, only four handbooks have 
been published. It is important that ISI should expedite 
preparation of all the handbooks so that the Indian 
Standards published can be properly applied in actual 
practice. 

Note: The handbooks for structural engineers so far 

- published ere as under: 


SP:6(2)-1964 - 
SP:6(2)-1962 - 
SP:6(3)-1962 - 
SP:6(4)-1969 - 


SP:6(5)-1970 - 


SP:6(6)-1971 - 


SP:6(7)-1973 - 


Structural steel sections. 

Steel beams and plate girders. 
Steel columns and sheets. 

Use of high strength friction 
grip bolts. 

Cold formed, light gauge steel 
structurals. 

Application of plastic theory in 
design of steel structures. 

Simple welded girders. 


3.4.10 As subtantial saving in steel can be achieved 
through adoption of welding, use of welded structures 
should be encouraged. Indian Standards covering all as¬ 
pects of welding have already been published. The follow¬ 
ing measures should be adopted to implement these 
standards: 



3.4.10.1 Existing facilities for training and testing 
of welders should be enlarged so that compe¬ 
tent welders are available in large numbers 
to the fabricating industry; 

3.4.10.2 Steels of weldable quality should be made 
available in sufficient quantities; 

3.4.10.3 Arrangements should be made for manufacture 
of electrode quality steel to avoid import 
of such steel and/or electrodes; and 

3.4.10.4 Capacity for fabrication of welded struc¬ 
tures should be increased. 


3.4.11 Tubular structures.should be used in all locations 
where heavy loads, such as those due to cranes, are not 
wT.ccentered. In order to encourage the use of tubular 
ftruetures, tubes conforming to IS: 1161-1963 should be 
x*de available to users in sufficient quantities. Tubes 
of sizes larger than 6 in. die. are not being manufactur¬ 
ed in the country at present. Steps should be taken to 
produce tubes of larger diameters to enable wider 
.•loption of tubular structures. 

3 .4,3.2 Jse of cold, formed light gauge steel sections 
contributes to the maximum percentage savings in steel, 
liiaso sections should be used for purlins in all steel 
rtructur^s. These should also be used for all other com¬ 
ponents of structures where concentrated loads, such as 
those due to cranes, are not encountered. Production of 
cold iormed light gauge sections should be stepped up 
ir. order to encourage use of these sections in struc¬ 
tures. Steel strip conforming to IS: 1079-1963 should 
be made available in sufficient quantities for cold form- 
into shapes specified in IS: 811-1961. Although the 
locations where tubular structures and cold formed light 
gc'Uge sections could be used are more or .less identical, 
as far as possible, preference should he given to cold 
formed light gauge sections in structure? in the interest 
of greater economy in steel. 

•2..4,1b As cold formed light gauge sections are produced 
• r-./m very thir .teel strips, it is important that suitable 
corrosion protective measures are adopted. ISI should ex¬ 
pedite formulation of codes of practice for protection of 
light-gauge steel structures. 

2.4,14 It is also important that all Indian Standards re¬ 
lating to production and use of steel should form part of 
the curricula for study in all the engineering colleges 
and other technical institutions as this would ensure wider 
implementation of these standards. 
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3*4.15 Although the resultpnt savings due to implementation 
of IS: 1570-1961 have not been taken into account in this 
study, it is important that the Government should take 
steps to ensure that only steels conforming to this stan¬ 
dard are manufactured and used in the country in order to 
derive the maximum benefit from standardisation and 
rationalisation of alloy and special steels. Further, 
wherever foreign countries collaborate in various indus¬ 
trial undertaking, it should be ensured that steels 
conforming to IS: 1570-1961 are used. 

3.5 V/an choo Committee Repor t. 

The minutes of the meeting of the Committee on sav¬ 
ing in structural steel through standardisation held on 
26-5-1907 contain a few recommendations on the report of its 
sub-committee, the gist of which is given below: - 

3.5.1 Production of IS Medium beams without relaxation . 

The proposal for withdrawing relaxations for beams 
of depth below 200 mm may be re-examined by ISI keeping in 
view the difficulties expressed by the producers. 

Note: ISk'B sections with relaxed dimensions have been 

accepted in 1972 as standard sections. 

3.5.2 Pro duction of light weight sections . 

The following light beam and light channel sections 
should be developed:- 

Be am s - ISLB 300, 200, 175 and 100. 

Channels - IS 1C 300, 200, 150 and 125. 

It was also decided that TISCO should roll ISLB 100 and 
ISLC 125, and Bhilai should roll ISLB 300 and ISLC 300. 

JPC was to allocate the remaining sections to other 
producers. 

Relaxations on the light sections were to be 
examined by ISI and an amendment issued. 

Note : ’jnendment has been issued by ISI. 

3.5.3 Re duction in the list of standardised sections . 

The question of reducing the list of standardised 
sections may be taken up by ISI after the international 
list of standardised items is completed. 

Note: ISO work is still not complete. 



3.5."4 
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Enlarging the list of rationalised sections 
being rolled by the main producers . 

Rationalisation of the following items was approved: 


3.5.6 


ISLS 

300 

ISLC 

300 

tt 

200 

It 

200 

H 

175 

It 

3.50 

II 

100 

II 

125 

Setting up 

of Plant 

for auto fabrication of 

Struct v • al 

Urms (; 

ochiding beam 

and column 


Seot.i 


The Sub-Committee had recommended setting up in a 
phpsed mannc,. of six units, each with a minimum capacity 
cf 35000 tonnes per annum, to manufacture continuous weld¬ 
ed structures. The committee accepted in principle the 
recommendations of the Committee. It was also decided 
that Government should not give any guarantee about 
supply of ulates for the plants, even though all possible 
h?lp would be extended. 

Note: No such plant has been set up. 

3.5.6 Enhanoin g the capaci t y in the country to produce 

vel dVcfstru Ctu res a n d to propagate the use of 
' " ~~ . 

Observing that only 60 p^c^Va&rwelding tenacity of 
fabricators was being utilized then, the Committee deci¬ 
ded that thorn was no immediate need to enhance the 
welding capacity in the country. The Committee noted 
that Indian Institute of Welding who were conducting a 
survey on the adequacy of trained welders and available 
X-ray facilities in the country would submit the report 
shortly. ISI was requested to consider the possibility 
of using weldable steel in scni-killed quality instead 
of killed quality in view o^ the price differential 
between the two. 


Note : The question was referred by 131 to Indian 

Institute of Welding but their firm opinion 
is not yet available. 

3.6.7 Reducing the cost of tubular and dold 
forme d structural s. 

It would be difficult for the Government to accept 
the recommendations to bring down the excise duty on 
skelps and strips which are used in the manufacture of 



tubes and light gauge structurels. Amendment to loading 
standards prescribed in IS: 875-1964 would be pursued by 
ISI. 

3.5.8 Other designs likely to save steel and 
likely saving . 

In regard to other designs matters to save steel 
and the correct figures of anticipated savings as indicated 
in the recommendations made by working groups TV & V, there 
was some difference of opinion and the sub-committee was 
asked to review the matter once more and report to the main 
committee. The representative of NC*.£R stated that the 
savings as originally anticipated in the publication were 
not likely to materialise. 

3.5.9 J se of high strength deformed bars . 

The Committee recommended that ISI should formulate 
the standards and while doing so, keep in mind any possi¬ 
ble infringement of patent rights. 

Note : The Indian Standards have been prepared keeping this 

in view. . • 

3.6 Committee under the Chairmanship of Joint Secretary . 
Department of Stee l. 

Summary of the discussions of the Committee held 
on 27-12-1971 is as under. 

3.6.1 Jse of high strength deformed b»rs Instead 
of MS bars (applicable for all RC ). 

The main bottleneck in the use of deformed bars 
was its inadequate availability and steps could be taken 
to increase the production of high strength deformed bars 
in place of MS bar's. In the present context of acute 
shortage of MS bars for reinforcement, it was felt that 
if the entire quantity of steel available for civil cons¬ 
truction is made in the form of deformed bars, 50'po* cent 
additional civil construction could be carried out with 
the same quantity of steel. Possibility of using 
commercial quality billets, if not offgrade billets, for 
the manufacture of deformed bars may be investigated 
quickly by the ISI for further increasing the production 
of deformed bars. Some of the re-rollers are making 
ordinary round bars out of tested quality billets. The 
reason for this was that twisting facilities were not 
available with them. Cold twisting facilities in the 
country should be augmented. Tested quality billets 
should be used only for production of deformed bars. In 



addition to the twisting facilities available with the 
main steel plants, adequate facilities should also be 
made available to the re-rollers. (Action was to be 
taken by the Department of Steel and ISI.) 

3.6.2 Construction of load bewaring walls upto 
4 stoTeyed constru ction (applicable for 
residential buil dings > , 

Only load bearing walls should be used without 
any RC framed structures. l£ brick walls instead of 1 brick 
walls could be constructed in ground and first floors 
if bricks art not of adequate strength. Brick industry 
should be d<*. iloped and. encouraged to produce high 
strength brinks by adopting mechanised production methods 
and also using new techniques developed by the CBRI. 

The brick, industry.should be brought partially under an 
organised sector for its scientific development. (Action 
w-s to be oaken by Ministry of Works and Housing 
• j nl ,1.3.0.). 

3.6.3 Use of AC sheet/asphaltic corruugated sheet' 
in stead of CGI shee~ts for sloping roofs .' ~~ 

Since.the asbestos fil:;e is to be imported, 
Department of Mines was requested to take action for 
mining and developing asbestos fibre. N.B.O. should 
takn action regarding development of asphaltic corruga¬ 
te-... sheets. • . 

3.6.4 Use of timber Including secondary species in 
place of steel frames foi doors and windows . 

Use of steel frames for doors and windows 
should be avoided and timber should be used instead. 

Ministry of Food and Agriculture were to take action for 
making available treated secondary species of timber in 
market. 

3.6.5 Use o f brick arches instead of RC lintels 
for re sidential buildings . 

The scope is limited to low cost houses. 

3.6.6 Use of 7.6 cm thick precast lintels with minimum 
reinforcement upto 1.83 m span (applicable for 
residential buildings ). 

This should be popularised for extensive use. 
Ministry of Works and Housing were to take action. 
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3.6.7 PVC pipes for cold water supp ly. 

Extensive use of these will lprgely depend upon the 
systematic development and introduction of the products 
within the country. Their use should be popularised. 

3.6.3 PVC conduits for electrificati on. 

This is already in practice and has been accepted 
for civil construction. 

3.6.9 RC framed structure wi t h partition walls of 
li|ht_ i ghx, blo cks c * cellular blocks i n 
muX? i~r^.re yed "cuildings ♦ 

While it was generally accepted that this could be 
used extensively the main bottleneck is its inadequate 
availability. It was mentioned that the factories for 
manufacture of cellular concrete blocks had been set up at 
Lnnoro (Madras) and Poona (Maharashtra) with capacities 
of 1,38,000 Cu.M. (70 million brick equivalent) and 
70,000 Cu.M. per annum respectively and they had gone into 
trial production. The HHF has been producing small quanti¬ 
ties of cellular concrete. As its volume to weight ratio 
is high, it would not be possible to transport the material 
in large quantities to longer distances. The units thus 
set.up could serve the requirements of the area within 70 
to SO km radius. It was, therefore, felt that there was 
scone for setting up more such ad jpeent to thermal 

power plants where fly ash was available as.a waste pro¬ 
duct farm thermal power plants. The Ministries of Works & 
Housing and Irrigation & Power were to take up the esta¬ 
blishment of a few more units and take necessary steps with 
the Ministry of Industrial Development in this direction. 

3.6.10 Un-re-ln f orced cellular units resting on .joists. 
do ubly curved shell units and channel units for * 
roafs /Tloors cf residentia l build l ags.. 

There is need to popularise the application of 
such practice through Government construction agencies 
and the Association of ’“.rchitects. 

3.6.11 Alum inium fittings for doors and windows 
i n place of steel . 

This is already in vogue. At present, availability 
of aluminium fitting's is- limited due to short supply of 
aluminium. The use of aluminium fittings would pick up 
when these fittings are available at competitive price and 
availability of aluminium improves. 



3.6.12 RC columns and shell roofs like folded plate 
r oof, hyperboloid roof and conOid roof instead 
of .-r.esl s truct ures for Inaustriel buildin gs. 

This practice is already in vogue. The use of 
RC coluinns and shell roofs such as folded piste roofs, 
hyperboloid end conoid roofs insteed of steel structures 
could be popularised end directives given to the 
Construction Organisations under the Ministry of Works 
end Housing and also to Associations of Private 
Architects. 

3.6.13 Composit e construc tio n with prestressed beam* 
r '.* ; a!- at.” t t“* -c slab --d ba=n 

■ f ih vTey~ bVid fTesV- 

Such practice is in vogue. The main bottleneck 
in the application of prestressed construction is the in- 
ad oa rate avliability of high tensile steel wires required 
f\r the facrication of prost.ressed concrete structures. 

Toe T epartne:;c, of Steel may be requested to take steps for 
''Ugmerting production of high tensile steel wires. Infor¬ 
mation may also be passed on to the Government Construc¬ 
tion agencies engaged in the con*;ruclioii of bridges to 
T^ke usp of nrestressed concrete wherever practicable- 
The Ministries of Transport, Works & Housing and Defence, 
3order Reads Organisation, etc., were to take appropriate 

0 . 3pS . 

3.6.14 Prov ide plain concrete arch spans with only 
curf--» ce reinforceme n t £or culverts and minor 
rjr•. '-cadges lnst>eaci of RC columns and slab s. 

It was felt that spun RC pipes could be used for 
small culverts upto 1.5 metre diameter. The State PWDs- 
may be requested to implement this suggestion, 

3.6.15 Us.~ of heoprene be arlngs Instead cf m e tallic 
rolle rs and rockers nighwry brldp~e~s . 

This practice is already in vogue for spans 
upto 25 metres only. The Ministry of Transport were 
to keep this in view in their construction programme. 

3.6.16 Use )f l ig ht weight aggregate in 
m ulti— ~ to rgyed bu ildings. 

This has been technically accepted. The Ministry 
of Works & Housing and the Ministry of Industrial Develop¬ 
ment were to take steps to aet up plants for production 
of light weight aggregates, particularly in Metropolitan 
Cities where multi-stcreyed construction is in vogus. 
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3.6.17 Use of sandalime brlcks/high strength bricks 
of more than 100 k g/sq .cm. for load bearing 
walls In mu l ti-storeyed bullrings . 

The industry for making such bricks should be 
established in Rajasthan, ,’ladhya Pradesh, /ndhrp Pradesh, 
Karnataka, etc. where good qualify soils are not available 
for manufacture of high strength bricks, but lime and sand 
of the requisite specifications are available for manu¬ 
facture of sand-lime bricks. The Ministry of Works & 
Housing and the Ministry of Industrial Development were 
to take necessary steps to set up this industry in these 
regions, 

3.7 Ex tent of iatlir _cnt >tionto£ recommendati ons!. • 

In the limited time at the disposal of the Commit¬ 
tee, it has not been possible to go in detail the extent 
of implementation and the 1 difficulties encountered therein 
with respect to each of the recommendations made in the 
above reports. Broadly, some of the important recommenda¬ 
tions and the progress of their implementation can be 
summarised under two categories: 

(a) The action required to be tpken by 
the producers; and 

'b) action required to be taken by the 
designers and fabricators. 

3.7.1 *c t!on to be t aken bv tha^ produ cera*. 

3.7.1.1 High strength deformed bars . 

. Invariably all the reports emphasized that 

considerable economy in steel could be achieved by 
substituting steel construction with RC using high stren¬ 
gth deformed bars. With this in view, even as early as 
1337, it was proposed tr.* these bars might be made availa¬ 
ble i.' sufficient quantjty in the market, that too in 
preference t.o plain bars c-nd rods. The Committee is 
constrained to rote that significant progress in this 
direction has still not been mpde and this one item, if 
implemented, would have saved considerable quantity of 
steel *j. country, as substantial quantity of steel 
produced is used in reinforced concrete work only. ISI 
published a standard for high strength deformed.bars, 
as early as in 1961. * * 
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3• 7• 1 • 2 Light begins and channels and Increase In number 

of rationalised sectio ns. 

Another aspect that 5?*d been stressed by the 
different Committees was regarding increase in the number 
of rationalised sections and the need for producing light 
beams and channels, which are more efficient in the use 
of steel. The V/anchoo Committee took note of this and 
approved rationalisation of C ! lew light weight beams and 
channels r- r.d allocated some items to TISCO and liSL/Bhilai, 
in consultation with them. These light weight sections 
have not rst been included in the list of rationalised 
sections by jpc. It is understood that efforts made by 
Bhilai Steel Plant to get orders for a minimum quantity 
consistent with economic rolling of ISLB 300 and ISLC 300 
sections were not successful. 

3.7.1.3 Sk ein and strips . 

Since use of tubular sections and cold formed 
light gauge structurals will result in considerable saving 
of steel, it was suggested by these committees that 
the skelp and strips required for manufacture of these 
should be produced in greater quantity and their cost 
reduced. There has been no appreciable Drogress in this 
direction. The Wanchoo Committee had decided that it 
v/ouxd not be possible to reduce the cost. 

3.7.1.4 Plates and steel to IS: 20 62. 

Adoption of welding in place of riveting will 
lead to considerable economy in steel. In welded struc¬ 
tures, the components are generally of plates. The 
nr-ir. bottleneck in increased use of welding for fabri¬ 
cation of structures* is the non-availability of plates. 
Vhile semi-killed quality steel to IS: 226 may be suffi¬ 
cient in non-dynamically loaded structures, adoption of 
welding in bridges and in wagons requires use of killed 
quality of steel. Although the committees had* been 
recommending increase in production of M.S. plates to 
IS: 226 and also steel plates and structurels to IS:2062, 
the production of plates in the country is still inade¬ 
quate. It is understood that structurals to IS: 2062 are . 
being made by Bhilai Steel plant (BSP) to the extent orders 
are received. Bulk »f the imports is, however, in the 
form of plates and sheets. If welding is to be popularised 
the need for production of more plates is obvious. 

3.7.1.5 ~ H.T..S. wires fer prestressing . 

Substituting structural steel and ordinary rein¬ 
forced concrete by prestressed concrete is vital in the 
present context of shortage cf both cement and steel and 



the various reports had emphasized the need for increased 
production of prestressing steel. Although,there is some 
iraoroyeraent in the avail*Dility of HT3 wires, there is 
still much scope for increase in the production of 
Hi'S vires. 

3.7.L.6 Unteste d steel . 

Way back in 1357, the N3D had recommended that 
untested materials should not be marketed as use of these 
is uneconomical and wasteful in steel. In spite of a 
separate standard for commercial quality of steel 
(13: 1377) having been framed at the instance cf steel 
manufacturers to enable the producers to test and certify 
the steel under this class and structural codes for 
design ware revised prescribing stresses for this material 
as well, finished steel products which are even below the 
standards prescribed in IS: IS" 0 are still being produced. 
JPG Vs also recognised tnis and is publishing prices for 
this offgrade quality steel structurpls pnd plates. 
Obviously, the use of this offgrade material in structural 
work will mean permitting much lower stresses and conse¬ 
quent wasteful usage. There would, however, be no objec¬ 
tion to semi-finished goods like billets being priced pnd 
sold, as untested. 

3.7.1.7 Substitut e mat e rials for steel . 

While the pbove items generally concern the 
Steel. Ministry, the production of substitute materials 
in pi^co ol steel was to be undertaken by other Ministries. 
In these races alto, the progress of implementation has 
been rather slow: 

(?) Timber -.Ministry of Food and /Agriculture was 
to cake action to make available in the 
market sufficient quantity of treated secon¬ 
dary species cf timbar, Although the 
Committee fees not possess the data of 
production of this material ar:d the diffi¬ 
culties encountered in this connection, the 
fret remains that these are not available 
in any sizeable quantity in the market. 

(b) L ight weight aggregate - Another recommen¬ 
dation made was to set up plants for manu¬ 
facture of light weight, aggregates .which 
could be used for production of light 
weight structural concrete for use in 
multi-storeyed constructions. . Substan¬ 
tial reduction in ) the deadloaG of 
structure will result which will 



indirectly reduce the consumption of steel. 
The Ministries of Industrial Development 
end ’Works Housing varo enquired to take 
action on this recommendation. 

(c) P.V.C. pipes - Making available the PVC 
pipes for water supply has also been stressed 
and sufficient wonc is still to be done in 
this regard. It is also necessary to 
develop a- satisfactory method of joining 

the PV.C pipes. 

(d) Hi gh streng th br icks - Manufacture of sand- 
1 irne bricks and high strength bricks was to 
be undertaken on p large scale and this is 
yet another direction where progress is 
still to be achieved. 

3.7.2 Acti on to be tpken by designers pn d 

fabr icators. 

The most iraportpnt pction to be tpken by the 
designers is the pvoidpnce of the use of structurpl 
steel, PS f=r ?s possible, by adopting RC or PC. This 
is specially so in fpctory buildings, woikshops, 
storpge sheds, etc., which Pt present consume p subs¬ 
tantial qumtity of structurpl steel. Another impor¬ 
tant recommendption to be implemented is regprding use 
of deformed b?rs instepd of plpin bprs in RC. xMost of 
the designers in the country pre quite converspnt with 
the designs of structures using deformed bprs and pre- 
stressing wires. But much hepdwpy could not be m?de be- 
c?use of the non-pvpilpbility of the msteripls. In 
regard to tubulpr construction pnd. cold formed light 
gauge sections, plthough p few codes have been published 
by ISI, they hpve not become ps popular. Added to this 
is the difficulty in getting these materials in the re¬ 
quired quantity. The committees ciad recommended 
increased adoption of welding where use of structural 
steel cannot oe pvoided, but the welding fabrication 
capacity of the country requires to be augmented 
crnsiderrbiy. Facilities for examination of welds and 
training of welders are still not adequate. 

3.7.3 Mai n Pauses of ina d equate implementation . 

It is felt that one of the main reasons that 
could be attributed to the non-implementation of even 
some of the most important recommendations of these 
committees, has been the pbsence *f a separate organisa¬ 
tion or machinery having been set up to co-ordinate with 



different Ministries rnd to wptch *Fid pursue the 
progress of their implementation. In regprd to production 
of different steel products, the steel plants mpy be 
having their own difficulties, but whatever mpy be 
the r t r>?on, it csnnot be denied thet reduction in con¬ 
sumption of steel wps greptely hampered due to the steel 
pi?r\ts hrving not changed their ppttern of production 
t-o suit the requirements oJ? the country, with economy 
jr consumption of steel *s the objective. 
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CH APTER IV 

PAT TERN O F INDIGENOUS PRODUCTION . IMPORT« EXPORT 
ANT COWSJHPTjON O'F~n I FFKR LN'r CATEG ORIES OF STEEL, 

4• 1 Itidi genoug_p.rod.uctio n o f fini shed stee l. 

The total production of finished steel during 1972-73 
wps approximately 5.27 million tonnes ps corapprcd to 4.83 
pnd 4,79 nillion tonnes respectively during the yeprs 
1970-71 pnd 1971-72. Considerpblo qupntity wps mpnufpctured 
by the second pry producers, billet, pnd serpp re-rollers, 
etc., besides thrt by the mpin producers (HSL, TISCO, 

IISCO ?nd .lysore Iron & Steel Co.).- The break up of the 
production by the mpin oroducers pnd by others is ps under: 



Table_I. 


(Figures in 

thousends 

of tonnes) 

Year K 

P 

ain 

roducers 

Percen¬ 

tage 

Secondary 
producers, 
re-rollers 
etc. 

Percen¬ 

tage 

Total 

1970-71 

3615 

74.9 

1212 

26.1 

4827 

1971-72 

3423 

71.5 

1364 

28.5 

4787 

1972-73 

3922 

74.4 

1347 

25.6 

5269 


The category-wise detpils of production, during these 3 
year* are indiepted in Annexure I. The inform?tion is bpsed 
on the All-Indip Iron# Steel Statistical Datp furnished by 
the Iron & Steel Controller, Cplcuttp. It m*»y be observed 
thpt the following 3 major groups constitute neprly 2/3rds 
of the 5.27 million tonnes of finished steel produced in 
the country during 1972-73 : 

Bars pnd rods: 2.02 million tonnes (38.33 per cent) 

Structural*;: 0.85 million tonnes (16.19 per cent) 

Pittas and sheets: 0.64 million tonnes (12.17 per cent) 

Total: 3.51 million tonnes (66.69 per cent) 

The production of bars and rods increased substantially 
from 1.67 million tonnes in 1970-71 to 2.02 million tonnes 
in 1972-73. ..hile the production of structurals, rails 
and galvanised sheets showed ?. decline in 1972-73 ps com¬ 
pared to 1970-71, that of black sheets, hot tolled strips 
and wires registered a sharp increase. Quantum of manu¬ 
facture of tool, alloy and special steel has been steadily 
coming down. In other categories «f steel, the level of 
production, more or less, remained the same. 
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4.2 Pattern of Import . 

Since the demand for steel has been increasing and 
the indigenous production is not suf f icient to meet this 
demand, import of iron pnd steel materials has been re¬ 
sorted to. The particulars of import of iron and steel 
materials and ferro alloys during 1970-71, 1971-72 and 
1972-73 - (upto December 1972) together with their value are 
shown in Annexure II. 1.35 million tonnes of iron and 
steel materials of value Rs. 223 crores, were imported dur¬ 
ing 1971-72, this quantity being almost double that in 

1970- 71. During 1072-73, even in the 9 months* period for 
which data became available to the Committee, about 

9 lakh tonnes costing °s. 1.45 crores were imported. The 
bulk of imports is in the lorn of plates and sheets of mild 
steel and too), alloy and special steel. 

In 1971-72, out of 10.54 lakh tonnes of mild steel 
imported, 7.64 lakhs comprised mild steel plates and sheets. 
The Railway* requirements accounted for only 74,700 tonnes. 
The. Committee could not'get the details of other bulk users 
of t-hc remaining na*or quantity of plates and sheets imported 
in the country. It is understood that structural fabrica¬ 
tors, electricity boards, public sector undertakings and 
irrigation projects utilize the imported plates, while 
sheets imported are used by tube makers, putomobile industry, 
oil refineries, d^um and'barrel manufacturers, furniture 
manufacturers and small scale industries. Metal can 
manufacturers consume imported tinned plates. It would 
appear necessary to identify the industries using imported 
steel and decide on suitable measures to be taken to reduce 
consumption of plates and sheets therein. The Committee 
recommends Investigations to be undertaken immediately. 

4.3 Pattern of export c 

The export of iron and steel materials has gradually 
started coming down, as it should be in the context of acute 
shortage of steel for consumption within the country itself. 

As against 1.34 million tonnes exported in 1970-71, that in 

1971- 72 and in the 9 months’ period of 1972-73 were only 
5.92 and 4.29 lakh tonnesjrespectively. The information per¬ 
taining to export? category-wise if contained in Annexure III. 
The major quantity exported during 1972-73 was in the 
categories of pig iron,.sponge iron ste6l powder pnd shot 
ferro alloys, ffcrro alloys and structures. The Committee 
has noted that when the country had to import in the 9 
months’ period April to December *72, nearly 42,600 tonnes 

of steel st.ructurals, 44,900 tonnes of steel structurals 
were exported during the same period. 
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4.4 Pattern of consumption of finished 

steel products . 

The particular's of despatches of finished steel under 
broad quota herds of various States made by the mein steel 
plant? during 1972-73 are shown in Annexure IV. It m?.y be 
observed th?t cut of 3.24 million tonnes desprtched, the 
Government consumers including Rpilwpys recounted for 
neerly 1.27 million tonnes. i.e. # ptr*.;v. 39 per cento The maximum 
consumption vrs in t)ie States of West Bengpl end Maharash¬ 
tra, cxosely followed by thpt in Rpilwpys pnd in Bihpr 
State. The details of distribution pattern for finished 
steel manufactured by ’other than main steel plants’ could 
not be obtained. 

The details of sector-wise and category-wise supply 
structure of iron and steel based on JPC data for 1971-72 
are shown in tnnexuro V. In the short time available at 
the disposal of the Committee and the limited statistical 
data that could be collected by the Committee, reconcilia¬ 
tion of these figures with the total quantity of steel 
produced in the country could not be made. These figures 
presumably pertain to despatches from main producers only. 

This statement indicates some broad details of the consump¬ 
tion pattern industry-wise. The basic industries, the 
railways and building construction activities are the items 
making bulk use of steel, as revealed in this statement, 
rlowev*. r, it is to be pointed out that this may not reflect 
correctly the consumption pattern as the quantity accounted 
for is less than what was totplly produced in the country 
during the s*ne period. 
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CHAPTER V 

OBSERVATIONS AND PROPOSALS FOR 

IMMEDIATE IMPLEMENTATION . 

5.0 General Including methodology adopted . 

Projection of the demand for steel in Fifth Plan 
period has boon made by the Planning Commission and certain 
forecasts given by them which indicate that the requirements 
for steel in that period will bo much larger than what can 
possibly bo produced in the Steel Plants indigenously. 

Even during the Fourth Plan period, the demand has out¬ 
stripped the production, and import in substantial quanti¬ 
ties has had to be resorted to. There is a steep'rising 
trend in the cost’of imported steel which, at present, is 
about Rs.4000 to 5-0^ per tonne including duties, -as 
compared to only r3.1,b00 per .tonne of indigenous steel. 
Import of steel, therefore, inflates the-cost of construc¬ 
tion in various projects besides draining our- meagre 
foreign exchange resources. . There is delay in completion 
of the projects as well. Steel is becoming scarce every¬ 
where ia the world and only a few countries are willing 
to export to India. This points to the imperative need 
for restricting use of' steel in the country. Measures 
necessary for reduction in use of steel require coordinated 
action by producer's of steel, designers and fabricators. 

TO expect that all' the economy in consumption may h-vc to 
be achieved from .actions to bo taken by the consumers only 
is a misconception. Present design methods and types of 
structure:: used will require to be modified and use of 
substitute materials resorted to. The pattern of produc¬ 
tion of finished stool products will also have to Undergo 
a corresponding change to suit those modified designs and 
structures. If those two processes do not go side by side, 
any efforts made solely by the users will not produce 
perceptible results in reduction in consumption of steel. 

It would appear desirable that rather than importing about 
a million tonnes of steel every year, the extra expenditure 
involved could, with advantage, be used for incurring 
capital .investment, for changing the pattern of production 
of finished steel products in the existing steel plants 
with minimum modifications required (without increasing 
their installed capacity) and for setting up additional 
plants for production of steel products, which otherwise 
are being import3d now. Imports may have to be resorted 
to only in unavoidable circumstances, where a particular 
special quality of steel is required and its development 
in the country is not feasible within a short time. It is 
not prudent to import semi-killed quality of mild steel 
in any st.-ro. This, in essence, will be the basis on 
which th_ 3 . >rt-term proposals have been formulated by the 
Committee, 'me metnodology adopted by the Committee is 



described below. 

5.0.1 A study of the details of categorywise production 
in 1972-73 of finished steel products indicates that nearly 
2/3rds of the 5*27 millio n ton nes produced .-.n the country 
is accounted for by the following three major groups : 

(a) Bars and ro_ds .. 2.02 million tonnes (38.33 per cent) 

(b) Structurals .. 0.85 million tonnes (16.19 per cent) 

(c) Plates and. .0>.6.4..million tonnes (12.17 per cent) 

sheets. ____________ 

Total': 3*51 million tonnes' (66.69 per cent) 

Out of 7.04 lrkh tonnefe of mild steel - semi-finished and 
finished products - imported upto December, 1972 in the 
year 1972-73* h .93 lakh tonnes were in the shape of plates 
and sheets. Besides mild steel,"the major quantity imported 
pertained to tool, alloy and special steels, the figure 
for which stood at 1.81 lakh-tonnes for the period April, 

1972 to December, 1972. It is, therefore, felt that for 
achieving the objective of reduction in consumption of 
steel and for cutting down the irnoort of steel, concentra¬ 
tion will have to - be on the efficient use of bars, rods,plates, 
sheets and structurals. ' 

5*0.2 Bars and rods . 

Out of about 2 million tonnes of bars and rods 
produced in the country, about one million tonnes in the 
form of plain round bars is probably used in reinforced 
concrete work. Measures to conserve use of steel in 
reinforced concrete work will, therefore, result in 
substantial saving of steel. If high strength deformed 
bars are used instead of plain bars as main reinforcement 
in RC, a reduction of 35 to 40 per cent in steel can be 
expected in beams and slabs while in the case of columns, 
an economy to the extent of about 25 per cent can be 
obtained. With adoption of ultimate strength method of 
design in RC, particularly in doubly reinforced sections 
and in those locations where the ratio of liveload to dead¬ 
load is less, furtner economy in consumption of steel can 
be obtained. In PC slabs, additional saving in steel can 
be effected by adopting the yield line method of design or 
Hillerborg’s strip method (modified). Even a conservative 
estimate of an overall saving of the order of 25 por cent 
may result in reducing tne eonsumotion by about 0.25 
million tonnes of steel per annum. This largo quantity 
of reinforcement of steel conserved will make it possible 
to undertake 33.o3 per cent exura constructional work in 
RC (without increasing the total output of bars and rods 
in the country). 
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Although, the Indian Standard Specification for 
cold twisted‘deformed bars was issued way back in 1961, 
their production lagged behind in India as compared to 
foreign countries for a long time. It started in a small 
way in 1967-68 with a production of *+,300 tonnes during 
'that year and increased in 1972-73 to 2,12,000 tonnes. 
Despite this increase, the production is far short of the 
requirement. As the substitution of plain bars by hir.h 
strength deformed bars depends on easy availability of the 
deformed bars, stepping up the production of deformed bars 
would be one of the most important steps in steel saving. 
The Committee considers that the out-put of high strength 
deformed bars will have to be raised to atleast one 
million tonnes within a short period, correspondingly 
reducing the production of plain round bars. The practical 
way of ensuring that only deformed bars are used in RC is 
to manufacture the bulk say 70 per cent of the round bars 
in the diameter range 8 mm to 40 mm as high strength 
deformed bars. Production of plain bars may be required 
for use in structures where there is no economy in the 
use of deformed bars, in stirrups, as temperature rein¬ 
forcement, etc.. 

The high strength in the deformed bars is 
obtained either by cold twisting of mild steel deformed 
bars or by hot rolling, using suitable grade steel. To 
enable the primary producers of plain bars and rods to 
switch over to manufacture of deformed bars, within .a short 
time* chongo in the steel making process is to be avoided. 
If the some billets that are used for the manufacture of 
plain bars and rads could be utilised for manufacture of 
deformed bars as well, the modifications necessary in the 
steel plants will be minimum and the desired change in the 
pattern of production may be obtained smoothly and quickly. 
With this aim in v'iew, it may be desirable to encourage 
production of cold twisted deformed bars in preference to 
hot rolled deformed bars. ’ 

Another method of increasing the production of 
deformed bars is by re-rolling them from scrap rails. About 
a lakh tonnes of scrap rails may become av.nilable every 
year. The use of those rails- directly in buildings or for 
any other purpose may be stopped, as this results in . 
wasteful use of steel. 

Other directions in which economy in consumption 
of bars and rods may be obtained are by avoiding RC framed 
structures where load bearing walls would be sufficient 
and adoption of precast RC units or jack arch with RC beams 
in floors and roofs instead of RC slabs in buildings with 
loading bearing wall'. 
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5«0.3 Pintos , sh. ets and s t ructures . 

The other steel products consumed in large 
quantities, in the country arc plates, sheets and structurals, 
most of which ?.t is understood,'are used in steel struc¬ 
tures. Rcinioi'ed concrete and prestressed concrete 
structures require much less steel as compared to steel 
structures, it i' ; -therefore, imperative that the adoption 
of steel structUT cs "bo restricted strictly to those cases 
where RC or PC is itot technically feasible. Substitution 
of steel' structures by RC/P£ may result in about 50-70 
per cent saving of steel. Here again, ; thc main bottleneck 
will be the availability in sufficient quantity of high 
strength deformed bars for R.C. and the high tensile steel 
wires for prestressirtg. The out-put of H.T.S. wires will, 
therefore, have to be increased in addition to that of 
the deformed bars. 5 In those structures where use of RC/PC 
cannot be -made and the use of steel is unavoidable, the 
design methods and the type of structures to be adopted 
require to be •changed' to make, more officiont .use of steel. 

Use of rigid frames designed : on plastic theory, welding in 
pl-’ce of riveting and utilisation of tubes, hollow sections 
and cold formed iight g’augc structurals instead of hot 
rolled structurals and plates are a few such proposals. 

Tubes and cold formed structurals require skelp and strip 
for their manufacture, production of which, therefore, needs 
to be stepped up. In welded structures use is made of more 
plates than t 5 .ruecur«ild ^ and this points to the necessity 
of increasing the production of plates in the country, to derive 
the benefits that .re possible with adoption of welded sferuc- 
ttfres. ; For Tsi? immediate requirements, the proposals 
envisage that sei.il-killed quality MS plates to IS:226 
only need to be manufactured" in sufficient quantity and 
these ara. suitable for welding of non-dynamically loaded 
structures. Use of welded construction in dynamically 
loaded structures like bridges,' wagons, etc., cannot be 
achieved quickly as they require killed quality steel to 
IS:2062 which may have to be imported. 

5*0.4 . Keeping the above broad outlines in view, the 

details of action required to be taken by the designers, 
fabricators, the authorities responsible for preparation 
of codes.of practices dnd the producers are discussed in 
subsequent paragraphs.’ 

5*1 Resi dt.nt. jyJ; .and office b uil dings . 

As mentioned earlier, about a million tonnes of 
steel is used a." reinforcement bars in RC work. A substan¬ 
tial portion of this goes into the construction of residen¬ 
tial and office '.aiidjnec. The measures that can be taken 
immediately for i _ lucing the consumption of steel in such 
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building-? are discussed below. These recommendations are 
required t<f be implemented by'instructions to be issued by 
all government agencies and housing boards in the country 
responsible for construction activities and also by making 
the necessary changes in the building bye-lavs of various 
local bodies. 

5.1.1 Adopj-i on of load bo arlng masc n rv s t ructur s 
without RC-columns and oearns. 


’•'here good bricks are available, load' bearing 
masonry structures without RC columns and beams may be 
provided in low rise buildings, say upto 4 storjys, 
depending upon the strength of the bricks. By the use of 
good quality bricks, having’crushing strength of 70 kg/sq.cm, 
for the uyper throe floors and 105 kg/sq.cm, for the ground 
floor and the method of design based on IS: 1905-1969, one 
brick thick walls can be adopted for four storeyed resi¬ 
dential buildings instead of RC framed structures. Where 
the bricks do not have adequate strength to take the load 
in 4 storeyed construction, brick walls instead of 
single bri<-k walls could be constructed for first , and 
ground flc >rs.. Some organisations like C.P.W.D. have 
successfully ‘adopted this procedure for residential 
buildings. Use of RC .frames cannot, perhaps, bo avoided 
in areas subject to severe earthquake. High strength 
bricks nr.anrfactored by mechanised brick plants, laid in 
come nt-lime-ranc: mortar resist rain penetration and 
obviate the necessity for external plastering. Use of 
high strer gth bricks in construction of four storeyed 
buildings is claimed to have the advantages of reducing 
the use of cement by about 20 per cent, paving in. the 
consumption of steel to the extent of 40 per cent and 
reduction in the total- cost of construction by 10 per cent. 
C.P.W.D; has already constructed over a 1000 quarters by 
♦ this method in Delhi. About 60 quarters in 4-stcreyed/ 
5-storeycc blocks have also been constructed at Calcutta. 

In the case of office buildings where larger 
rooms are required, this type of construction can bo extended 
by providing a few columps and booms resulting in a partly 
framed a,J partly load bearing structure. This type of 
consti.-c. ion has also boon adopted hy the C.P.W-.D. at 
Delhi. ’ 

5»1»2 rii ltl- sboreved buildings . 

There is no doubt th^t use of RC instead of 
steel frames in nriti- ot or eyed buildings say upto 20 
storeys will load ia economy in consumption of steel, 
ihc quann j of oi'.seJ rcqjj *ed for an RC framed structure 
is only m a jr half that tequirod for a steel framed 
struatura. Use oi composite construction instead of steel 
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beams may also lead to some economy. In U.S.A., 1C has 
been claimed to be economical in overall cost even up to 
75 storeys. It is, therefore, recommended that in all 
cases where adoption of a framed structure for a multi- 
storeyed building is unavoidable, this may be of reinforced 
concrete construction generally. Where buildings have a 
large service core to- serve as stiff shear walls, combina¬ 
tion of RC frames and shear walls may be used. In other 
cases "framed tuoe", "tube-in-tube" and ’bundled-tube" 
systems may be suitable, depending upon the height of the 
building. 

• 5*1*3 Adept, 'to n of RC walled structures 

for t ail residential b uj ..dings. 

In tall buildings, (say about 12 storeys and 
above) in view of the high lateral forces, the frame 
members become very heavy md they require a large quantity 
of steel reinforcement. In residential buildings, such 
as apartments, hostels, etc., where the walls are located 
directly one above the other, considerable economy can be 
effected by providing nominally reinforced concrete load 
bearing walls instead of a framed structure. The stresses 
in the walls will usually be within the permissible limits 
of plain concrete. The walls will, therefore, require 
only a nominal reinforcement for preventing temperature 
and shrinkage cracks. The extent of saving in stool . - 
depends upon the plan and the number of storeys. For d 
16 ^storeyed hostel, building in which the walls could be 
provided in every bay, it was found by C.P.W.D. that the 
saving in steel was about 35 per cent. Plain mild steel 
bars can be used as there is no advantage in providing 
high strength deformed bars. This typo of construction 
has been adopted widely in many foreign countries. So 
far this has oe-'n adopted only in a few buildings in India. 

It may be necessary for C.P.W.D. to examine the thermal 
insulation of the walls in Indian conditions based on a 
study of the bull - Lags already constructed in the country. 

If this examination proves their suitability for local 
conditions, there will be need to popularise this technique in 
view of the large saving in steel. 

5«1 •*+ Use of light weight p artit ion 

walls j- multJ . sx»reyed build ing?. 

Cellular concrete blocks are manufactured from 
lime/cement and fly ash/sand. At present, plants set up 
at Delhi, Madras and Poona, are manufacturing those* blocks. 

The weight of cellular concrete, is about 1/3rd the weight 
of. brickwork. Hence if it is used for non-structural 
partitions in mul It storeyed buildings, the deadload on 
beans, columns and foundation is considerably reduced, 
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resulting in a corresponding saving in the amount of steel 
used in those structures. The average saving in steel due 
to the ’■'eduction in the doadload is estimated to be in 
the range of 5 to 10 per cent depending upon the number 
of partition walls in which the cellular concrete is used. 
Use of brirj- .partition walls in multi-storeyed buildings 
may be avo. «JeJ as far as possible in cities whore light 
weight cellular concrete blocks are being manufactured. 

In other places also, the use of brick filler walls should 
be minimised and other types of light weight partitions 
such as particle b'ards should be used, wherever possible. 
Cellular concrete blocks have been used extensively by 
Tamil Nadu Housing Board at Madras and M.E.S. at Poona. 

5.1.5 (Jse of yield line theorv/Hlllcrborg* s strip 

tTK' thoc (modified), for design of RC slabs . 

RC slabs are used as floors and roofs in framed 
structures as well as in buildings with load bearing walls 
<and they account for a substantial part of the steel 
reinforcing bars used in buildings. Therefore, any economy 
in the slab design cin load to appreciable reduction in 
consumption of steel in buildings. 

The design of two way slabs by moment coefficients 
prescribed in IS:456- T964 has a very high factor of safety 
against co lapse, as proved by extensive studies made all 
over the wer'i?. Tue yield line theory takes into account 
the bon.fi'!\. offsets of re-distribution of moments ejid 
the design me merits are 10 to 35 per cent lower than those 
given in iS:4 v 6 depending upon the span ratio and boundary 
conditions. Though iho design of slabs by yield line 
theory is permitted by the IS Code, it has not been widely 
used by engineers pernaps duo to lack of design aids and 
literature fer their guidance. 

/nothe" equally efficient method of design of 
two-way slabs Is the HlH.erborg's strip method (modified). 

In this method, provision of torsion reinforcements ’is 
avoided. Charts and design -aicb for easy applicability of 
this method are avaxlable and this method could also be 
incorporated in IS: 4*6 as an alternative method of design 
of RC slaas. 


; Vii.?rover RC Slabs are provided, the design may 

be based on either of these two methods to derive the 
benefits ~>f economy in consumption of steel. 
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5.1.6 Use of precast flooring/roofing units 

instead of cast--in-situ R . C,. slabs* 

Various typos of precast floor/roofing units have 
been developed by C.B.R.I. and S.E.R.C., such as precast 
trough units, precast cellular units, precast doubly curved 
•bell units, precast cored units, and precast battens and hollow 
•block construction,, the use of which results in appreciable 
saving in consumption of steel and cement compared to the 
conventional design of RC slabs. Burnt hollow clay blocks 
of' structured quality in conjunction with concrete in RC/PC 
slabs is also a product developed by S.3.R.C. and claimed to 
result in saving of steel. The main advantage of precast 
units is that the speed of construction is increased 
compared to conventional RC slab roofing and there may be 
a reduction in the overall cost as well. The overall depth 
of the floor is higher in the case of precast units. When 
compared to the di^ign of slabs by the yield line theory, 
cored units and precast battens with hollow blcck construc¬ 
tion may require more steel than the RC slabs. Those 
types of constructions have, therefore, no advantage from 
the point of view of economy in steel. Precast trough 
units, precast cellular units, precast doubly curved shell 
units and hollow clay blocks, however, result in economy 
in st-’el and their use is recommended in preference to 
other typos which require more steel. In this case also 
significant savirgs are achieved only when the shorter 
side of the room to be covered is more than about 3»5d. 

Their use will perhaps have to be limited initially to 
mass housing schemes undertaken by different State Housing 
Boards and gc* ernrvent organisations. The public may rot 
be willing to adept them for building their own private 
houses for ob'iou^ reasons. The types of precast cons¬ 
tructions recommended are described in paras 5»1*6.1 to 

5.1.6.3. 

5.1.6.1 Precast t r ough units . 

It is a precast RC/PC element, trough shaped in 
section. The unite are normally 30 to oO cm wide. These 
units have been used experimentally in the College of 
Military Engineering, in. Poona, 16 Typc-III quarters at 
Delhi by M.E.S. and .a 2-storeyed building at Madras for 
Structural Engineering Research Centre (SERC). The clear 
headroom available is reduced by 3 cm, with their use. 

They are suitable in span range of 6 to 8 metres. The use 
of trough units in place of RC slabs is expected to result 
in a saving of about 10 to 20 per cent in steel -and 20 to 
25 per cent in coni .rt. It is reported that in the S.E.R.C. 
building where prestressod concrete units were made use of, 
saving upto 50 per cent of steel compared to conventional 
RC beam and slar . .nst"uction was achieved. 
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5.1.6.2 Precast cellular units . 

This system of .roofing consists of hollow 
concrete units placed on fully or partially precast beams 
and covered with deck concrete when the supporting booms' 
arc partially precast. Adoption of this system of roof 
is expoi ted to result in a saving of 15 to 30 per cent 
in consumption of steel compared to conventional design 
of RC lab and 20 per cent saving in consumption of cement 
besides reduction of total cost of roofing compared to 
the do. tgn < f slab of yield line theory, the saving in 
steel : s a'Jy about 15 per cent. The clear headroom 
available is about 10 to 15 cm less than that with RC 
slabs. These units have been used successfully in the 
following projects : 

(a) 16-bod hostel for C.B.R.I./Roorkeo. 

(b) 1o Vyro-III quarters at Delhi for M.B.S. 

v c) 16 Type-Ill quarters at Simla for Himachal • 
Pradesh, Public Works Department. 

5.1.6.3 Precast doubly curved shcli u nits . 

The precast units in this system are doubly 
curved shells of plain concrete. This system is a very 
economical alternative to the conventional beam and slab 
construction. The units maybe used in conjunction with 
pre-fatricated beams or battens or planks made of 
reinforced concrete, prestressed concrete, steel or 
timber. They may also be used as waffle shells by providing 
in-situ ribs in two directions. The top is finished flat 
with ir-Lcu concrete. A saving in steel to the extent 
of 15 i.-> 3^ per cent can be achieved in comparison with 
conventioni. RC slab. The construction is also lighter 
in weight. This is also suited for use as workshop 
floors and-loading platforms carrying heavy loads and 
eliminates the use of shuttering fully and scaffolding 
partially, the si.ae of the shell may be chosen depending 
upon the handling facilities available. The clear head 
rcom available will, of course, be reduced to some extent 
with the use of these precast units. The methods of 
design and manufacture of precast units and the construction 
teenniquos have been codified by the Indian Standards 
Institution (18:6332-1971). Waffle shell system has been 
employed in many large housing schemes and in the construc¬ 
tion of man/ individual buildings. Some of the large 
schemes in which this system has been successfully employed 
•arc the residential colony for the Bharat Heavy Electricals 
Ltd., Tiruohirapolly (over 600 tenements), housing schemes 
for the fari.l Nadu Slum Clearance Board, Madras (over 
250 resident Lai units;, and the Andhra Pradesh State 
Police Rousing Corpora 4 ion, Hyderabad (about 100 units). 



58 


Funicular shell:; were also employed in the construction 
of a Transit Sh d for the Madras Port Trust to carry a 
heavy design lo-'i of 2200 kg/sq.m. The precast shells 
were supported oa main and secondary beans of prostressed 
concrete. 

5.1.6.4 Burrt hol l ow cla y blocks in conjunction 

with concrete in floors and roofs . 

Burnt- hollow clay blocks of structural quality 
c-n be used in conjunction with concrete in reinforced 
and prestressed slabs. Precast prestressed slab strips 
incorporating these hollow clay blocks have been success¬ 
fully used in the roof of a school building near S.3.R.C., 
Madras. About 16 per cent saving in steel is claimed. 
N.B.O. in consultation with S.E.R.C. may arrange for its 
wide publicity along with details of construction. 

5.1.7 Roof and floor with jack arches . 

In the traditional form of jack arch roofing, 
rolled steel joists are used for supporting the brick 
arches. To avoid the use of now steel, the Railways have 
been using released rails in place of RSJs. However, 
this system consumes a large quantity of steel. Mow that 
re-rolling of bars from released rails has been accepted, 
this system results in avoidable wastage. Instead, jack 
arches with PC supporting beams are recommended for 
adoption in floors and roofs of buildings with load 
bearing walls, in lieu of RC beam and slab construction, 
as far as possible. 

5.2 Industrial structures, storage sheds 

and other similar structures. 


In the study conducted by N.C.A.3.R. it had been 
brought out that the bulk of steel fabricated for civil 
constructions pertains to factory buildings. Large 
quantity of corrugated steel sheets are also used in 
these buildings. Hence considerable emphasis is to be 
given in the designs of the structures and roofing for 
such buildings to obtain economy in consumption of steel 
plates, sheets and structurals. At present, a majority 
of factory buildings are of conventional designs with 
steel columns treated as propped or free vertical canti¬ 
levers and simplv supported roof trusses. This type of 
construction may to avoided. Instead, factory buildings 
and similar structures car. be planned either as completely 
RC structures or par ly of RC and partly of steel construc¬ 
tions, Even in industrial structures with cranes of upto 
medium capacity, RC columns may be used, instead of steel 
leading to economy in consumption of steel, as revealed 
in the studies male by Metallurgical and Engineering 
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Consultants (India) Ltd., Ranchi. Various ways of achieving 
these objectives are indicated in subsequent paragraphs. 

5.2.1 RC ri g id frames with deformed bars 

as main" reinforcement. 

Considerable economy in steel can be achieved if 
factory buildings, storage sheds, etc., arc designed as 
rigid frame.* with RC using deformed bars .as main reinforce¬ 
ment. A caving in the range of 40 to 60 per cent over a 
similar rigid frame of stool designed on plastic analysis 
can be obtained while the saving over a steel frame dosigne 
by elastic method can be of the order of 55 to 80 per cent 
The Comr..'.ttc<", therefore, recommends thtt all structures 
for industrial' buildings and storage sheds may be construe- 
ted, as far a* - - possible, only as RC rigid frames with 
deformed bars as main reinforcement. The difficulty, 
however, will be nor.-availability of deformed bars.in the 
requisite quantity. Therefore, these structures could be 
of RC with mild steel plain bars as reinforcement, till 
deformed bars become available. In course of time, with 
the increase in production of deformed bars, the. RC. 
structures will automatically make use of deformed bars 
only. 

5.2.2 Shell and folded plate structures . 

Shell ano folded date structures have the 
advantage that in addition to eliminating structural steel 
from the supoorting framework, the roofing sheets are also 
avoided. Those structures consume minimum amount of cemen* 
and steel compared to any form of RC construction. If 
economy in consumption of steel is to be achieved and at 
the same time' the* consumption of cement Should not unduly 
increase, this typo of construction should be preferred. 

The cost of the form, work required for shell roofs, however, 
tends to be c pensive, in spite of the low consumption of 
cement and steel. Hence, these will be suitable only if a 
large number identical units are to bo constructed. It 
is suggested that extensive use may be made of doubly curved 
shells, which are mere etficier.t than singly curved shells. 
The hyperbolic paraboloid, conoid and the hyperboloid shapes, 
though doubly curved, have the advantage from the construc¬ 
tional angle that they can be cast on forms composed of 
straight planks, as they are "ruled surfaces". Conoids are, 
in addition, suitable for casting with mobile form work. 

Large worksnop structures are eminently suitable for 
adoption of shell structures in lieu of the steel framed 
onoa now in vogue. Standardisation of these structures 
may load to appreciable saving in the total cost, as the 
form work c m do rc-uscd number of times. 
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5*2.3 Use of precast and prestressed 

concrete elements ! 

Another direction in which steel structures in. 
industrial buildings can be replaced is by making use of 
precast prestressed elements for these buildings. Corrugated 
shells and funicular shells lend themselves to adoption 
for precast work and could be easily used for storage 
sheds and other structures where no crane working is 
involved. The precast units may also be prestressed in 
the longitudinal direction for connecting them. Use of 
prestressed concrete trusses and precast prestressed 
hyperboloid shells is claimed to save upto $0 per cent 
of steel when compared to conventional steel trusses. 

They will also be cheaper in overall cost. These precast 
units may be standardised by ISI in consultation with 
S.E.R.C. and suitable design aids furnished to the users 
for their easy adoption. Standardisation of various 
components of the structures will help the industry to 
manufacture these precast products and make available as 
readymade units in the country. 

5*2.4- Funicular brick shell s. 

Funicular shells with bricks have been built in 
S.E.R.C. campus at Madras and at the national Institute 
of Design, Ahmedabad upto a size of 12. 5m x 12.5m. 

Compared to a RC shell, this method resulted in a steel 
saving of about 35 per cent. N.B.O. may, in consultation 
with S.E.R.C., publish literature on the subject for its 
largo scale adoption in industrial and storage buildings, 

5.2.5 Structures with partly RC and 

partly steel construction . 

If complete RC/PC construction is not feasible 
in any particular case, part construction of RC may be 
resorted to. In this typo of construction, the supporting 
structure may be of RC and the roof may be of tubular 
trusses or structural steel. This is suitable and 
economical in steel as well for industrial structures 
with cranes of medium capacity. 

5.2.6 Substi t ute materials for C.G.I. roofing sheets . 

At present about 1 lakh tonnes of C.G.I. sheets 
are used per annum. In addition to the use of steel, 
this also involves the use of imported zinc for galvanising. 
It is, therefore, necessary to restrict its .use and adopt 
substitute materials, such as AC sheets and asphaltic 
corrugated sheets. 
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AC sheets are a good substitute for C.G.I. sheets 
and have been in use for a long time. Its major drawback 
is that the asbestos fibre used in its manufacture is 
imported. But this has to be weighed against the import 
of zinc required for C.G.I. sheets. In manufacture of AC 
sheets use is made chiefly of chrysotile variety of asbestos 
fibre. Commercially viable deposits of chrysotile grades 
of asbestos fibre have not so far been discovered in the 
country which leaves the industry entirely dependent upon 
imports. Taking into consideration that nearly ?0,000 
tonnes of asbestos fibre is to be imported each year at 
the current level of production, the urgency of discovering 
deposits of '‘Sbestos fibre in th ; country needs no stress¬ 
ing. Amphibole varieties of asbestos have been found in 
Taril Nadu, Mysore, Madhya Pradesh, Gujarat, Rajasthan, 

Uttar Pradesh, Bihar and Orissa. Some work has been done 
in C.B.R.I. for manuf acturing, AC sheets using indigenous 
asbestos fibre. This has to be pursued and follow up 
action taken for its further development. As a more 
realistic measure, however, for achieving early results, 
it might be desirable to aim at development of a parti til 
or full substitute for the asbestos fibre. 

Asphaltic corrugated sheets'have been introduced 
recently. It is claimed that they have better thermal 
insul ition than AC sheets The cost is only .about 50 per 
cent of AC sheets. They have been used in various 

parts of the country, such as Andhra Pradesh, Tamil Nadu, 
Uttar Pradorh and Maharashtra. Their life and long-term 
performance have not yet been established. Moreover, 
their use will have to be restricted to places where the 
temperature does not go beyond W2°C (108°F). In view of 
these factors, their universal use for industrial buildings 
tr„ay not be immediately possible. But they can be used for 
temporary•and semi-p:rmanent buildings. They are also 
suitable for sloping roofs in coastal areas and hill 
stations and as roof for rural housing. Use of AC and 
asphaltic corrugated roofing sheets in substitution of 
C.G.I. sheets will release the capacity in steel plants 
for m king plates or strips which are in short supply in 
the country* 

5 .2.7. VI Ided construction/pl as tic design. 

Only in those cases where the methods mentioned in 
paras 5*2.1 to 5.2.6 are not possible to be adopted, use 
.of steel structures may be resorted to. In all such 
bases, welded construction instead of riveting should be 
the normal oracaice and the structures designed as rigid 
frames, by plasaic theory whore possible. A . 
saving of • ~ut 2') per conr in steel is likely to result 
if rigid 11 10 for a shed is designed on plastic theory as 
compared to a des’gn based on elastic analysis. Welding 
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of structures itself is likely to result in a saving of 10 
to 15 per cent' in steel. Use of plastic .designs has not 
progressed in India to any great extent so far, although 
the design code -or buildings (IS:800-1962) does permit 
such a design. .eeently, I.S.I. has brought out a handbook 
on the plastic design of steel structures and it is hoped 
this will aid the designers to go in for this type of 
design. Its ueo, however, has to be confined for the 
present to single storey framed structures subject to 
static loads only. In industrial buildings with overhead 
cranes, where designs cannot be based on plastic theory, 
it is recommended that welded structures based on elastic 
analysis but designed as rigid frames may be adopted. 

5*2.8 Adoption of tubular/hollow sections. 

Where structures cannot be designed as rigid 
frames on plastic theory and use of steel is. unavoidable, 
use of tubular/hollow sections instead of plates and 
angles is to bo preferred. Use of steel tubes in eeneral 
building construction is allowed in terms of IS:806-1968. 

Out of 3 grades of tubes, standardised as per ISs 1 1 61 — 63 , 
in tubes to grade YST-25, permissible stresses allowed 
are more or less similar to the ones in mild steel to 
IS:2?6, while in tubes to grade YST-32, still higher 
stresses can be allowed (although less than those for HTS). 
The tubular sections are particularly suitable for compres¬ 
sion members due to their higher value of radius of 
gyration for the same area of cross section. Hence in 
those places whore the members arc subjected to axial 
compression, use of tubes in preference to other structurals 
such as angles will result in considerable saving. For 
instance in trusses, the consumption of steel can be • 
brought down by 20 to K '0 per cent depending on span and 
the profile adopted. By using tubular sections in lirht 
and medium industrial buildings and storage sheds, economy 
of steel to the extent of 20 to 22 per cent can be .achieved 
even if grade YST-25 to IS: 1161 is made use of. If tubes 
to grade YST-32 are made available in sufficient quantities, 
the saving will be much more. The field.connections of . • 
such structures may be cither welded or with friction grip 
fasteners instead of black bolts if they are to b.e used 
for heavy constructions. Although there is considerable 
saving in the quantity of steel used, the coat of skclp . 
used for the tubes is much higher than that of bars, rods 
and structurals and hence there may not be an overall 
saving in the total cost of the structure. I.S.I. hejs 
prepared a draft handbook on this subject and this may be 
published ea*iy, >o aid designers. 
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5.2*9 U se of c old for me d light 

n auge sisru.: tu rals. 

Designs utilising cold formed light gauge steel 
structural members in general building construction is to 
follow the practice prescribed in IS:o01-1958» A hand¬ 
book on the design of cold formed light gauge steel 
struoturals has been published by the I.S.I. in 1970* It 
is claimed that use of these will also lead to appreciable 
economy in the consumption of steel. The dimensions 'of • 
cold formed light gauge sections of a few efficient shapes 
have also been standardised in IS:8l1 • In the NX.A.E.R. 
report, it was estimated that a saving of about 40 per 
cent by weight of steel in structural mjain members and a 
saving upto 50 tper cent by weight of steel in purlins 
would be achieved by using Cold formed light gauge sections 
instead of hot rolled sections adopted in conventional 
sections. Their use is,.However, limited to purlins and 
for all other components for structures where concentrated 
loads such as those due to cranes are not encountered. 

The light gauge, structurals being very thin require greater 
care for surface protection like galvanising. This 
protection is likely to add to the cost of structure over 
and above that contributed by the high cost of the. strips, 
used for manufacture of light gauge sections, ft ide use 
of light gauge "structurals is, therefore, -not'recommended. 
They may, however, be used in preference to rolled 
structurals,. wherever the use of tubular sections is not 
feasible. ’ 

• * * 

5.2.10 Open web structures . 

*• •* Open web structures consisting of angles in the 
flanges and rods in the webs are very economical as heam 
members. These can be 'dsod as long span purlins and roof 
trusses in medium span’storage buildings. Such open web 
frames are used in Railways since long, as for instance, 
purlins for platform shelters. Compared to a solid web 
beam lor the some design .load, a reduction of about 70 
per cent i v steel had been.achieved in the present standard 
space purlins adopted by the Railways. Further economy 
car be achieved if tubes are used instead of angles and - 
rods. Castellated beams made out of standard RSJs or 
other rolled shapes with increased depth obtained by 
forming castcllation in the web by cutting and weldjlng 
are alto economical in steel where shear considerations 
are favourable»I.S. Handbook No.2 on beams covers some 
typical designs of castellated beam. A saving of about • 

15 to 35 per cent in steel compared to the designs of 
conventional beans can be obtained. Their use is to be. 
restricted to lightly loaded locations’ and not in gantry 
girders. While the open web beams with angles and rods/ 
tubes can easily be fabricated in any workshop, the 



castellated beams require automatic cutting and welding 
equipment and it may not be possible for individual 
consumers to have the fabrication done by themselves. 

It is suggested that standardisation of open web structures, 
of either tubes or angles and bar and castellated beams 
may be undertaken by I.S.I. in consultation with S.E.R.C* 
S.E.R.C* has also developed open web joists with concrete 
flange, which is expected to result in a saving of about 
30 to 35 per cent of steel. Those could also be considered 
for standardisation. This will enable' these items being 
manufactured by fabricating shops in different regions 
and made available in the market as readymade ones for 
use by consumers. 

5.3 Platform shelters and foot-over bridges 

in. railw ays. 

These structures, arc at present fabricated out of 
steel. Use of prostressod concrete/RC precast elements 
for platform shelters, foot-over bridges, etc., instead 
of steel structures will result in considerable saving of 
steel used therein. In the case of platform shelters, their 
adoption can result in conservation of about 40 to 50 per 
cent of steel and Railways are taking action to standardise 
them. It is essential that use of structural steel in 
these types of structures in Railways should be avoided, 
as far as possible, and resorted to only in exceptional 
cases. Use of Shell roofs for platform shelters will 
result in further saving in steel but’they may, perhaps, 
be suitable only if a large number of identical units are 
constructed. Where use of structural steel is unavoidable, 
tubular sections may bo utilised in lieu of rods and 
structurals, whore possible. This may bring about a saving 
of 15 to 20 per cent in steel used in platform shelters, • 

5.4 Bridge s. 

The present practice for design of highway and 
railway bridges is as follows : 

(a) Highway bridges - RC slab for spans upto 
8n, RC ' T* beam and slab for spans 8ra to 25m and RC balanced 
cantilever or box girders or prestressed girders for longer 
spans are gcneralJ y in use. 

(b) R ailway bridges - For small spans upto 6m, 

RC slabs with or without ’ T ! beams, RC box culverts and 
RC pipes are generally adopted. Bridges of spans above 
6 d and upto 25® consist of steel plate girders while 
longer span bridges are of open web through or undorslung 
type girders. Composite construction of steel and concrete 
and prestressed concrete girders is also used for spans 
upto 25m. 



65 


Though there is scope for effecting substantial 
economy in the consumption of steel in bridge girders, 
most of the measures required are such that they cannot 
be implemented within a short time. The pace of introdu¬ 
cing new types of constructions in bridges has necessarily 
to be slow and with caution after conducting trials over 
a reasonable period. Some possible items where immediate 
economy is possible are, however, outlined in the sequel. 

5.4.1 Highway bridges . 

Plain concrete arch spans with only surface 
reinforcement can be used in culverts and minor bridges, 
instead of RC columns and slabs. The Ministry of Transport 
have already issued standard designs for segmental arch 
bridges in plain concrete for spans upto 12m. these may 
be adopted to the maximum extent possible in all road 
bridges to bo constructed by the State Governments and 
local bodies. Where use of such arches is no.t possible, 

RC slabs can be used with high strength deformed bars as 
main reinforcement to achieve maximum conservation of 
steel. The Ministry of Transport, it is understood, are 
already taking action to revise their standard designs to 
provide for this. For culverts of 1.5m span and below, 

RC pipes could be adopted instead of abutments and slabs. 

In longer span bridges, the girders shall, as far as 
possible, bo of prestressed concrete, with a. vi;-w to 
achieving maximum economy in s'teel-.—This could be cither 
with prestressed beans and RC slabs or box girders pre- 
stressed. Ministry of Transport might consider standar¬ 
disation of prestressed concrete girders for adoption by 
all State Governments. As most of the proposals for 
bridge works in national highways prepared by the State 
Governments are submitted to and approved by the Ministry 
of Transport, it should not be difficult for Ministry of 
Transport to get these recommendations implemented. IRC 
Code of practice already permits use of deformed bars in 
road bridges and use of plain MS bars for the main 
reinforcement-in road bridges can be totally spopped, once 
deformed bars become available in'adequate quantity. 

5.4.2 Railway bridges. 

Short span bridges upto 6m can be precast pre- 
strossed concrete slabs instead*of RC slabs or ’ T* beams 
at present in use which will result in conserving steel to 
the extent of 50 per cent. For spans upto 25m prestressed 
concrete girders may substitute steel girders, in new 
constructions and in doubling. Calculations indicate 
that the requirement of steel can bo brought down by 60 to 
90 per cent if prestressed concrete girders/slabs are 
adopted in i.'.cu of steel girders of standard riveted 
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design. The Railways have already used a large number of 
prestressed concrete girders and slabs and their standar¬ 
disation is being taken up. 

In the Fifth Five Year Plan and subsequent 
periods, a number .of projects for converting from MG to 
BG are likely to be sanctioned* Consumption of new steel 
can be reduced if released MG steel girders are streng¬ 
thened and reused for BG loading in these conversion 
projects, wherever this does not present problems and 
the existing Material is of a quality suitable for 
strengthening ar.d retention. The Ministry of Railways 
have already standardised and issued detailed drawings 
for the strengthening of standard M3 ML girders of sarms 
from 6m to 46m. The additional new stool required for 
strengthening compared to the steel required for a now 
span shows that a saving of 50 to 85 per cent can be 
achieved, the larger percentage being in long sp \n 
bridges. To the extent the existing girders are roused, 
the demand for now steel will decrease. 

5*5 Water-sueplv installations . 

5.5*1 Use of plastic materials. 

Pipes and conduits made of plastics offer major 
substitutes to stool products in building industry. The 
annual production of 01 pipes in the diameter range of 
I5mra to 100mm alone is as much as 3 lakh tonnes. Zinc, 
which is used for galvanising these pipes is imported. 

If PVC pipes are used, there would be considerable saving 
of steel besides conservation of the foreign exchange 
used for import of zinc. The use of PVC pipes has the 
following advantages : 

Saving in steel: One tonne of PVC can replace 

7 to 8 tonnes of steel pipes. 
Economy in cost by 30 per cent. 

Lightness and consequent ease of installation. 

Corrosion resistance and consequent reduction 
in maintenance cost. 

These pipes can be put in building industry to several 
uses, viz., internal and external water supply, rain 
water disposal, drainage, sewerage, etc. Though those 
pipes have beer, used widely in Uttar Pradesh, Rajasthan, 
Delhi, Andhra Pradesh, Tamil Nadu, etc., for potable water 
supply, their use for sewer'go and drainage is still 
limited primarily ->n account of non-availability of fittings 


(a) 

(b) 

(c) 

(d) 
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At presort, three categories of pipes for potable water 
supply are being manufactured in the country as under : 

Table II. _ 


S.No. 

Description 

Range of 
dia. 

Range of 
pressure 
rating 

Reference to 

IS Code. 

1. 

Low density 
poly thylone 
pipes 

8mm to 

1 35nim 

4 to 10 
kg/sq.cm. 

IS: 3076-1968 

2. 

High density 
polyethylene 
pipes. . 

ICnm to 

50 Thn 

2.5 to 10 
kg/sq.cm. 

IS:4984- 1972 * 

. . * 

3- 

Unplasticiscd 
(rigid) PVC 
pipes. 

• 

15mn to 

315ron 

2 .5 to 10 
kg/sq.cm. 

IS:4985-1968 

** % 


12:2065-1962 - Code of Practice for water supply in 
buildings allows the .use of polyethylene and UPVC pipes.*. 

The IS Codes for pipe fittings and laying '■>nri jdining of 
these pipes are in. the formulation stage and Indian 
Standards Institution may take urgent action to have those* 
finalised. One of the main difficulties in using PVC pipes 
has been the weakness of their joints. Jt is. necessary * 
to develop an efficient and effective method of joining 
these pjp^s. Rate contp i iots_roay.be concluded by the * * 

DO S&D tor th ' different arid comrionly used plastic pipe 
products .'-* as to increase their popularity with the 
government organisations and to enable the plastic 
industry to expand their production. Saleable instructions 
arc to be issued.by the government organisations for their, 
adoption in water supply wherever possible* 

5.5.2 i C, RC and AC pipes . 

While PVC pipes and AC pressure pipes arc suitable 
as substitute for snail diameter pipes, prestressed con¬ 
crete and RC pip's can be used for large diameter pipes 
in water suoply installations. Though-U6e of prestressed 
concrete and RC pipus docs not completely eliminate the 
use of steel, substantial saving in steel will result. 

These products could also be- standardised to enable 
producerr to manufacture them and make them available 
in the market. I.S.Iv may undertake this work in consul¬ 
tation with Ministry of Works- and Housing and the 
C.P.H.i.R.J .-'Nagpur. 
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5 * 5*3 Water tanks and -stagings 

Cons^aeraoio quantity of-steel is used in steel 
w.ater tanks and, stagings * "If RC water franks arid towers 
are,.used-xn'gtjeSd, it will* lead to a saving of. about 15 to 
• 35 per cent in s-teel .cgflsumption depending upon the size 
of the overhead tank.and- the height of tower. Substitution 
of plain MS-bars by high strength, deformed bars Will lead 
--to" a further economy. It is considered that water tanks 
and towers should,-as far as possible, be constructed .of 
RC. Use of RC tanks may not, however, be practicable in 
railway yards whore these tanks might have to be dismantled 
and shifted to p.ovide for any future yard remodelling 
required• 

5•6 Steel production. 

5»6.1 High strength deformed bars . 

As already indicated’elsewhere, stepping up the 
production of high strength deformed bars from the present 
level of 2.12 lakh tonnes to at least 1 million tonnes, as 
early as possible, is one of the most important steps in 
the steel saving. Steps required to achieve this objective 
are j 

(a) Bulk, say 70 per cent, of the production of MS 
round bars in the range 8 mm to 40 mm may be as 
cold twisted deformed bars to IS;1706. 

(b) Recently, J.S.I. has finalised an amendment to 
IS: 1*786 modifying the chemical composition of 
the semi-finished steel to be used in the 
manufacture of these bars. The blooms and 
•billets which are at present treated as untested 

and hence, not efficiently used can be diverted 
for production of deformed.bars without any 
disadvantage. It is necessary that I.S.I. 
circulates immediately to all producers and re- 
rollers the chemical composition of the offgrade 
quality billets which can be considered suitable 
for oroduetion of deformed bars. 

(c) In order to avoid unscrupulous and unauthorised 
production of sub-standard material, the best 
way-would be to insist on I.S.I.’s Certification 
Mark for the deformed bars produced. Use of 
such I.S.I.'s Certification* Mark would, automati¬ 
cally authorise I.S.I, on the one hand to 
tcchnicali*-' guide the re-rollers and on the 
other hani to carry out the necessary inspection. 
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(d) The Government should, however, he more liberal 
in allowing collaboration for the manufacture 
of deformed bars or pursuade TISCO to extend 
their know-how jointly developed by them and 
Structural Engineering Research Centre, Roorkee, 
to all those parties who can take up the 
manufacture of deformed bars. This should of 
course be with the proviso that there will be 
no recurring foreign exchange requirements. 

(e) While on the one hand the emphasis is on better 
quality of steel with high-tensile strength, 
anomaly exists in the government policy thrt . 

a large number of .existing electric furnace 
'units are no’t~permitted to produce any steel 
other than- mild stool. The Committee is of the 
view that such a restriction may be self defeating. 

(f) High strength deformed bars with a proof stress 

. of. 50 kg/sq.'mm are being produced in the country 
but the quantity is - small. Increase in produc¬ 
tion’of this type of bars may also be encouraged. 

(g) There are indications from Bhilai Steel Plant 
that it will be possible for them to develop 

at short notice, say within a year, cold rolled 
deTcrmod bars with a proof stress of 55.. kg/''sq.mm. 
This method of cold rolling will, however, be 
lir.'.ted to bars of maximum diameter 12 mm.' The 
advantage of this system ;is that it obviates 
the necessity for cold twisting. There will, 
of course, be need for installation of some 
plants arid equipments. If the finished steel 
product can be sold at the same rate as that of 
cold twisted bars, manufacture of these bars in 
Bhilai Steel Plant is recommended. 

5.6.2 High. tensile steel wires . . . 

A number of recommendations are based on the use 
of high tenslie steel wires for prestressed concrete for 
various usages. Though high tensile steel wires are produced 
in the country, their production is insufficient. Non¬ 
availability cr inadequate availability of such wires nay 
pose one of the.major bottlenecks in the substitution. 

This is traced back to the inadequate availability of high 
tensile, i.e., medium .and high carbon wire rods. With a 
numbe'r of ol^ctric furnaces coming up, it should not be 
difficult to areduce such wire rods, and increase their 
total outpu- .n th .» country. An anomaly exists in ..the 
Government p. icy tn'-t during the recent past a number 
of attractive proposal of those who can quickly take up 
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the manufacture of medium *ind high carbon wire rods have 
not been favourably considered. Such wire rods technically 
are required to be in large weight and with a minimum 
inside diameter of the coil of about 750 mm and above. 

These are not capabl of being produced by the ordinary 
mild steel re-rollers. The Committee recommends that 
Government may take necessary stcos to augment adequately 
the capacity for the production of medium and high carbon 
wire rods in the country.. This needs to be pursued 
vigorously as this will help in substitution of pro- 
stressed concrete in place of steel in bridges and other 
structures, wherever they can be economically and 
advantageously used. 

Semi-killed.Quality plates to IS;2P6 . 

If' welded construction is to be adopted in a 
large scale for non-dynamically loaded structures, the 
present output of plates to IS:226 will have to be 
increased. Manufacture of killed quality of plates to 
IS:2062 required for dynamically loaded structures may 
be undertaken only as a long-term proposal. 

5*6.4 Tubes, hollow sections and 
cold pressed sections . 

Use of tubular construction is more efficient in 
utilisation of steel than other forms of fabricated steel 
structures. Stepping up. thvi production of tubes and hollov 
sections and also increasing the number of rationalised 
sections, including larger diameter tubes is essential. 

Cold pressed steel sections are also very economical in 
the use of steel. Tubes.and coldformed lieht gauge 
structurals require skelps and strips for their manufac¬ 
ture whose production will have to go up. Steel plants 
mqy also to examine the possibility of manufacture of 
hollow sections. ' 

5*6.5 Bars re-rolled from rail and 
axle steels. 

It is understood that a number of re-rollers 
do not get the required quantity of tested billets for 
. production to their maximum installed capacity. In 
such cases, scrap rails and axles could bo used for re¬ 
rolling into hot rolled deformed bars for reinforcement. 

A separate specification for this type of bar can be 
made by I.S.I. on the l^nos of A.S.T.M. specification. 

The Railways have already issued their own specifications 
for rolling plain bars f om rail and axle steel? and are 
getting such re-rolling done. The Railways are also 
considering manufacture of deformed bars from rail and 
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axle steel.-»• These specifications can also be adopted by 
I.S.I. Cold bonding of these bars is not possible and 
heating is to be resorted to. 

5.6.6 Light be am an d channel sections . 

light beam and light channel sections standar¬ 
dised by thc~I.S.I. are more efficient in use of stoc.1 
than medium and heavy sections. The Wanchoo Committee had 
recommended rationalisation of the following sections to 
start with : 


ISLB 300 ISLC 300 

ISLB 200 ISLC 200 

ISLB 175 • ISLC 150 

ISLB 100 ISLC 125 

These recommendations were made by the Committee in consul¬ 
tation with TISCO and Bhilai Steel Plant who had agreed 
to roll ISLB 100/1SLC 125 and ISLB 300/ISLC 300, respec¬ 
tively. There is an urgent need for J.P.C. to act upon 
these recommendations and arrange to include them in the 
list of rationalised sections. Unless these sections 
are rationalised, the designers will not adopt them in 
the designs and no demand can, therefore, generate although 
these <aro very economical in use of steel. In fact* it is 
understood that on the commitment made by Bhilai Steel 
Plant to the Wanchoo Committee, the Sales Department of 
H.S.L. tried to obtain orders for about 10,000 tonnes of 
the light beam and light channel profiles but they could 
not succeed. Consequently, rolling of these light sections 
could not be programmed by Bhilai Steel Plant. The Bhilai 
Steel Plant has indicated that it would be possible for 
it to develop these light sections if orders for a minimum 
quantity in cor.eistcncy with economic rolling of these 
sections would be forthcoming. It should be possible for 
the other main producers also to undertake production of 
these light sections as the relaxations in the thickness 
of the web and the flange asked* for by them have already 
been incorporated in the Indian Standards Specifications 
and there should be no practical difficulty in production. 

5.6.7 "tl earlv parall e l” flange beams . 

ih r -oho same geometrical properties, a parallel 
flange be a.: will weigh 5 to 7 per cent less than a sloping 
flange beam. In the context of steel economy, it is 
essential bo switch over to the manufacture .of parallel 
flange beams, as early as possible. Most of the more 
developed countries have already gone in for such beams. 

The manuka ture w\. oar all el flange beams, however, will 
require ur. . ersai mills, which are not at present 
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installed in any of the Indian Steel,Plants. Hence, the 
proposal to ^ in for the manufacture of .these cannot, be-implemen¬ 
ted quickly and will necessarily* have, to be treated as 
a long-term one. The mills- available in Bhilai Steel 
Plant, however, are suitable to produce "nearly parallel* 
fl.onge beams. In fact:,. Bhilai St^ol Plant had recently 
taken the initiative and made proposals for production of 
"nearly parallel" flange beams in lieu of the sloping 
flange ISMB 300. The proposals of Bhilai Steel Plant to 
go in for production of "nearly parallel" flange sections' 
require to be encouraged so that gradually "nearly parallel" 
flange sections come into market for use substituting 
ISMB sections. Suitable standards to cover these products 
may be prepared by I.S.I. and J.P.C. nay arrange to have 
them included in the list of rationalised sections. 

5*6.8 Offgrade steel . 

The Indian Standards Specification for structural 
steel to IS:226 was first issued in 195Q,in response to 
requests made by steel manufacturers ..in this country. 

This specification was revised a number of times, the 
last one being in 1969* In its revision in 1962, only 
one standard quality of structural steel was included. 

Fusion welding quality structural steel was covered 
separately in. IS:2062. It was observed then, that apart 
from steel being produced and marketed as conforming to 
IS:226, considerable quantity of steel produced fell 
outside the limits stated therein. A good proportion of 
this category of steel was being used in the structures 
with very liberal factors o.f safety, leading to undue 
wastage. In view of a number of representations made to 
tho Indian Standards Institution, a separate standard 
IS:-1977 was published in 1962 to cover steel falling 
outside the limits specified in IS:226 and which could 
be made good use of in many structures. This his enabled 
the products being sold as tested quality materials to 
this standard IS:1977. Two grades are prescribed in 
this standard, one which' cpn be used for structures 
designed to carry stresses and the other intended for 
general purposes such as doors, window frames, window 
bars, fencing posts, etc. In the foreword of IS:1977-1962, 
it was stated that with the publication of that standard, * ' 
in future, no steel would be labelled or marketed as 
untested. 

Inspito of publishing a separate standard 
IS:1977-1962 for. commercial quality steel in addition to 
IS:226, considerable quantity of steel structurals and 
plates produced are being marketed even at present as off- 
grade steel. J.P C. has also recognised this fact and 
has fixed the prices .for their sale. The Committee fails 
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to Understand how, inspite of the facility given'to have 
the offgrade materials got certified to IS: 1977,-the steel 
mills are or-educing structurals and plates which are 
falling short of even these relaxed specifica^tipns.- Such • 
offgraae steel is being necessarily put to wasteful use 
in structures by adoption, of veryJLow permissible stresses. 
This is a national loss. ' The Committee heSominenas that 
J.P,C, may not recognise such offgrade structurals and 
plates and should not publish prices therefor. The.steel 
mills may produce generally structurals' and plates to 
I.S. specifications only for sale within the country.. In 
the-interim period till sale of offgrade structurals and 
plates stops, to distinguish .between the offgrade material 
and the material to standard specification, suitable colour 
code may be introduced. - 

• t * 

All these references are with regard to finished 
steel products and not'to semi-finished goods such as 
billets whic’-. could all got covered, probably, under the 
specification 16:1570-1961. 

5*7 Production of eemept. . 

In para 5*0.2, it has been brought out that if 
about a million tonnes of deformed bars are produced in 
the country per annum, this will make it possible for 
more of constructional work in EC to be undertaken to the 
tune of 33*33 Per cent, making use of the 0.25 million 
tonnes of reinforcement thus saved-. This will mean- that 
of cernon . t wil1 also increase- to some extent, 
vith the increase in production of cement being planned 
for in the country, making available thi-s additional 
• quantity of cement, it is expected, may net present a 
serious problem. 

5*8 Production of bricks. 



The 

Tf __ . . ‘ - ~ - - J *w J.H i/nvp Uiiui gcUliaud SeCtOT. 

it practices age ole manufacturing methods which do not 
lend them sea vos to production of better quality and hi*h 

brick ?» The industry should be brought partially 
under the purview of the .organised sector for scientific 

s-I°i O S t, - pa 5 t i 0 i a P 1 y in bi S oltles in various states. 

' l - n n -°han“-sod brick plants with tho assistance of S.B.O. 

each J he oour ' tr y. 3 at Madras, one 

’ Calcutta, Srinagar and in Assam and 3 more 
are Droposud. One sand-lime brick plant is already 
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established in-Kerala while five more are proposed. The 
proposals to sot up mechanised brick plants in Hyderabad, 
Bombay, Jammu, Bhuvancshwar, Chandigarh, Vishakipatnnn, 
Gauhati and Delhi and sand-lime brick plants at Indore, 
Foshan gab ad, Jaipur, Nagpur and‘Hyderabad require to be 
pursued vigorously, to be followed by setting up more” such 
plants in other major cities as well. This could bo 
arranged by Ministry of Works and Housing in collaboration 
with State P.W.Ds. 

5*9 Production of cellular blocks . 

Since these materials are not possible to be 
transported in large quantities to longer distances, units 
will have to servo the requirements of an area of 70 to 
80 km radius only. Two units have been set up at Ennore 
in Madras and in Poona with a capa< 2 ity of 1,3ej000 cu.m, 
and 7Q,Q00 cu.m., respectively.H.HlF. at Delhi also 
produces a small quantity. It is understood thit there 
are proposals to set up plants at Bandel (West Bengal"), 
Badarpur (Delhi), Bhatinda (Punjab), Kanpur and Bombay. 

There is scope for setting up a number of such units 
adjacent to thermal power plants whore fly ash becomes 
available as a waste product from the thermal power plants. 
The Ministry of Industrial Development may coordinate and 
got more such plants installed*, atloast near the areas 
where multi-storeyed constructions are coming into 
prominenco. 

10 Production of asphaltic corrugated 

roofing shoots. 

Based on the scheme prepared by the National 
Buildings Organisation, two plants of total capacity 
4 million sq.metros of asphaltic corrugated roofing sheets 
per annum have been set up at.Madras and Tadimalla (Andhra. 
Pradesh). There are proposals to set lip 3 more plants, 
one each in Himachal Pradesh, Uttar Pradesh and Maharashtra. 
The progress of setting- up of .these plants is to be 
accelerated to enable reduction" in consumption of corrugated 
GI sheets, 

5• 11 Production of welding consumables 

and welding equipment . 

One of the measures thet have been suggested for 
economy in consumption of steel is adoption of welded 
structures in preference to riveted ones. Manufacture of 
suitable welding equipment indigenously and stepping up 
production of welding consumables, such as, welding rods, 
wires, flux, etc., n«eds no emphasis. In this context, it 
has been brought to the notice of the Committee that there 
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is delay in supply of the welding rods after their 
manufacture ->nd this has peon attributed to the present 
method of fixing the excise, dufcv of welding rods as a 
percentage on value (<ad valorem).. The manufacturing 
firms are to wait for months before the evaluation is 
completed by the excise officials. This delay could be 
'tut down if the excise duty is a fixod amount on weight 

asis or on length basis. 

.12 Review and revision of codes. 


Another direction in which economy in steel can 
oc achieved is by adopting higher permissible stresses, 
reduction in load factors and downward revision in the 
standards for live loads and wind loads. Values of wind 
loads prescribed are definitely on the high side, when 
compared with the values adopted in different codes of 
foreign countries. '.Vhile it may not bo appropriate to 
straightway adopt the values prescribed in foreign codes 
without considering the modifications necessary for the 
Indian conditions, still there is scope for a review 
being conducted by the Indian Standards Institution 
to see whether any revision keeping in view economy in 
consumption of steel- is possible, at the same time ensuring 
that a reasonably safe structure' adopting realistic 
loadings is aimed' at. Another point that can be examined 
by the Indian Stahdard's Institution is whether the lap 
length proscribed for deformed bars can be reduced. I.S.I. 
may .also consider' proscribing provisions in the code for 
re-distribution of moments in RC rigid frames in addition 
to continuous beams and slabs, taking into consideration 
the latest provisions in British,"'American, Rursion and 
other codes. IS:456 may have -to provide for design of 
two-way slab by.Hillerborg'.s strip method (modified). 

I.S.I. has formulated 'a code for use of structural aluminium 
in buildings. This may be finalised and issued early*. 
Preparation of design handbooks, design aid-s and charts 
for popularising use of tubular sections, yield lino’theory/ 
Hillerborg -j scrip method (modified) for design of. BC slab, 
etc., may have to bo undertaken by I.S.I. * The Committee 
'otod that the Railway Code for steel bfi’dg'os has recently 
Ccn revised, permitting higher stresses, in’some, cases 
•h<an those allowed for. structures in I.S.Codes. Railways are 
vlso taking action to modify the live loads, the impact 
oads and longitudinal. forces adopted in design of bridges, 
’.ftor having conducted extensive trials with diesel and 
team locor.iotjves and new types of wagons, over 
eriod of nearly six years. 



76 


5.13 


Conclusions. 


5.13*1 Various short-term proposals have been made by 
the Committee after taking into consideration tha practical 
aspects of their implementation within a short time and. for 
this purpose the period for implementation has been assumed 
to be about 5 years. The Committee is convinced that there 
is a limit to the substitution of steel by other materials 
and this has been kept in view while recommending the use 
of substitute materials. Various otfrer measures that have 
to be taken by the designers of civil engineering works 
have been dealt with in par-as 5.Q. to 5.6. Wherever 
possible, against each proposal, the - approximate oercentage 
of saving in steel that can be-effected has b>en indicated. 

It is, however, to be clarified that the savings worked 
out are with reference Ip the conventional design proce¬ 
dures now in use. in many organisations, some of the . 
methods suggested are already in use and in such cases, 
further saving that can be achieved nay not be significant. 

In view of a number of variables involved, it is practi- 
colly difficult to estimate With any degree of accuracy 
the overall saving in quantity that can be achieved. /. 
rough assessment made', even on a very modest rate of 
percentage saving, shows that a reduction in Consumption 
to the extent of about 0.47 million tonnes of steel*per 
annum, with reference to the present level of consumption 
and production of steel in the country, can be anticipated, 
rG coamondations made by the Committee in respect 
of cia/1'1 engineering works are fully implemented, vide details 
given below : 

Table ni 


Short¬ 
term pro •« 
posals 
contained 
in para¬ 
graphs No,. 

• Category 

; <• 

Indigenous 
production 
in 1972-73 
(Lakh • 
tonnes). 

-_L2}_ 

__(3) 

(4) 


tea quan-fcontagi 
tity”usoasaving 
in civil out of 
ongg. qu anti¬ 
works. ty. ip 


Reduction 
in con¬ 
sumption 
antici¬ 
pated 
(Lakh 
tonnes). 


>.1,5.4, 
>.5.3,5.6.1, 
5.6.2,5.6.5, 
5.7 to 5.9, 

Bars and. rods. 

20.21 

50% of (4) 

25 

2.53 

5*12. 

5.2 to 5.4, Structurals. 

> *6.^, 5.6.4 ? 

5.6.6 to 5*6.8, 

5.11, 5.12. 

8.54 

50% of (4) 

20 

0.85 

-do- 

I lotos and 
sheets. 

6.40 

$0% of (4) 

20 

0.64 

5.2,.6,5.10. 

Galvanised 

aorrugatod 

snoots. 

0.93 

100$ of (4) 

50 

0.47 

1:1:2’. 

Pipes, 

** 

1.00 lakh 25 _ 

tonnes. Total: 

0.25 
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5*13.2 As is well-known, with the rapid industrialisa¬ 
tion in the country, the tempo of construction activity 
is bound to go up in the coming years and the extent of 
saving will also increase correspondingly. In the first 
2 or 3 years, the saving will naturally be less than 
what has been indicated in the table, in view of the 
fact that various measures would be in different 
stages of implementation and only some of them would have 
been fully implemented. The CommitteV believes that 
if the measures recommended are adopted on a nation-wide 
basis, it will ensure that use .and production of steel 
in the country as well as its import have been ootimised 
and rationalised to a great extent, at least in regard 
to civil engineering construction. 

5*13*3 The proposals contained are mostly oertaining 
to civil engineering works. The Committee could not go 
into the details and consumption pattern in other indus¬ 
tries (except, design and manufacture of railway wagons 
and coaches) and of alloy, special and tool steels. 

It is considered that there is scope for optimising 
production and use in these fields as well'. Institut¬ 
ing separate investigations for the puroose nay be 
justified. 
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CHAPTER VI 

OBSERVATIONS »ND PROPOSMS FOR 
LONG-TERM IMPLEMENTATION 


•':.w Gen eral . 

6.0.1 In the large scale Industrialisation and the develop¬ 
ing economy of the country, demand for steel is going up. 

It is necessary thet the advancement in technology in civil 
engineering constructional works elsewhere in the world 
should bo adopted in India as well with a view to achieving 
efficient use of steel. Some of the measures which could 
possibly be implemented straightway have been indicated in 
the previous chapter and those measures should also be con¬ 
tinued on a long-term basis. Besides, there are certain 
other fields of economy, the adoption of which may not be 
possible i.nmedlately, but require before their adoption, 
conducting of trials and development of new steels and 
'••ubstitut* materials. The Committee recommends that al¬ 
though these have been brought under long-term proposals, 
tne intention is that, action should be initiated on these 
items elso immediately. The results of economy in consump¬ 
tion ''an, however, h« felt only after a considerable lapse 
of tir.*s - 

6.0.2 O ptimisation techniques . 

Optimisation techniques for structural designs have 
become a standard practice in USA and other more advanced 
countries. There has, however, been very little progress 
•nede in India in this field. The Committee considers that 
reduction in consumption of steel and other building 
materials and consequent reduction,in the total cost of 
works may be achieved, if the latest techniques in-* 
structural optimisation are applied. 

5.0.3 Eli-n lnatlon of w rt/ .ane • 

• 

Thorough planning should include'detailing of steel 
components to minute detail which will avoid unnecessary 
handling and cutting of bars, plates and structurals. 

These will enable correct sizes and lengths of components 
to be ordered, wherever possible. Elimination of waste¬ 
ful use of steel is also another direction in which there 
is considerable scope for economy in steel. Where a low 
grade material would serve the purpose of strength and 
durability that could be used in preference to steel. 

Even between one grade of steel and another, where a 
lower grade would suffice, use of that may be insisted 
upon. 
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6#0»4 It would be obvious, that the long-term proposals 
rlso need concerted Pction on pH fronts, i.e., producers of 
steel and other substitute materials, designers, fabrica¬ 
tors and the consumers. The proposals ol) the Committee in 
"his regprd are broadly brought out in the subsequent 
)?ragr~phc. 


6.1 Res*. ' ential and office buildings. 

Methods of achieving economy in the consumption 
of steel for buildings other than those which have already 
been indicated against short-term measures can be broadly 
classified as under: 


(a) Use of substitute materials. 

(i) Use of very high yield strength deformed 
bars. 


(b) 


(c) 


(ii) Reduction in dead-load of the structural 
meraoers by use of light weight structural 
concrete. 

(ill) Fibre glass for reinforcement. 

(iv) Use of secondary species of treated 
timber. 

Use of rational design methods such as limit 
state analysis combined with ultimate strength 
design for RC. 

.elding of reinforcement bars instead of 
lapping. 


Details of various methods enumerated above are 
briefly described in the following paragraphs: 

6.1.1 Very high yield strength deformed bprs . 

Use of high grade steels as reinforcement in RC 
can lead to significant saving in steel. Cold twisted 
bars to IS: 1736 are cf ordinary mild sted.,with a high 
proof stress of 42.5 kg/sq.mm obtained by cold-twisting. 
Production pf hot rolled deformed bars with a pPCof 
ri-ress of 50 Kg/sq.mm has been started in the country 
recently. Bhilai steel Plant will be able to develop 
and manufacture cold rolled deformed bars of diameter 
upto 12 mm with a proof stress of 55 kg/sq.mra. These 
items have already been dealt with in the short-term 
proposals. It is possiole to produce high yield strength 
deformed bars having a proof stress • of upto 90 kg/sq.mm 
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Chemical composition of the material requires to be 
changed for the purpose. Some of the firms in India have 
plans to develop these grades of steel. These grades may 
require marginal import of additives. The efficacy 
in the use of these very high grade steels in HC and 
tne astociated problems or deflection, crack control, 
welding, increase in depth of construction, use of high 
grade concrete, etc., are not fully known. In the 
circumstances, the Committee considers that it would 
suffice 1:' high st’-eneth bars of preef stress .uoto 
60 Kg/su.tm •rn developed, provided there is no recurring 
exoenditurf in foreign exchange involved in the. import 
of adf'.it ’ vr <•. howsver marginal and s">all the quantity 

nay 

b. 1.d T,jght we 1 ght s tr uctural concrete. 

Maht weight aggregate made out of expanded clay 
is 'oein t user for structural concrete in some countries. 

Their use in place of stone aggregates reduces the deed load 
c* th- tructure. This concrete has also higher thermal 
insulation property. Consequent to the reduction of. dead- 
lean y ->bout 10 to 15 per rent saving of steel can be effec¬ 
ted with their adoption in RC frames for multintoreyed 
buildings. Manufacture of light weight aggregate has not 
yet oeen started in India and it requires to be developed 
on a priority basis. Light weight, aggregate is also more 
specially in Gang otic plain where the availability 
<.•*' stone aggregate is poor and at present it has to be 
trar<" *>rtcd .over long distances at great cost. Some cellu¬ 
lar concrete products such as those by Siporex of Poona 
and Vryufan o." t he hindustan Housing Factory, Delhi, can 
also oe manufactured with reinforcing bars embedded. 

Although ths maximum crushing strength of concrete that 
could vc obtained so far is about 70 Kg/sq.cm only, these 
are claimed to be suitable for use in floor and roof slabs 
as structural concrete elements. They weigh only about 
l/4th of the weight of conventional HC of the same size, 
but thickness will h» ,f e to he Increased in case of cellular 
concrete structural slaos. I’hese light weight cellular 
concrete reinforced slabs may also be made use of as an 
alternative to light weignt structural concrete, where suitable. 

6.1.3 Fi h r e glass for rei n forcem e nt in RC. 

It is claimed that fibre glass could be excellent 
for services requiring high tensile strength, minimum 
weight, resistance to corrosion and resilience for resist¬ 
ing dynamic loads. The strength compares favourably with 
h .gh strength steel, while it weighs only one-third. 

Recently, the use of fibre glass as reinforcement in 
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concrete instee<? of steel has attracted the attention of 
engineers. The reinforcement requires a protective coat¬ 
ing with resin to resist the corrosive ettacK of the 
alkali content in the cement mix. This coating improves 
the bond which is superior to that of plain bars. One 
limiting factor is the low modulus of elasticity of the 
fibre glass, Deing only 2 to 3 times that of concrete. 

7i:is limits the tensile stress that can be transmitted 
from concrete to the fibre glass reinforcement. Currently, 
research is in progress on hew to increase the modulus of 
elasticity of the glass so as to improve its performance 
as a reinforcement in concrete. Fibre glass is being pro¬ 
duced in the country and has potential for replacing steel 
in reinforced concrete work. Although it is as yet prema¬ 
ture to thirK of its large scale use in India for reinforce¬ 
ment in concrete, the need for its development exists. 

6.1.4 Timber. 


Timber can be utilized for a large number of 
structural uses where at present steel is being demanded. 
The expensive higher grades of timber which possess ade¬ 
quate strength as well as durability like deodar, teak, 
s?.l, etc., could be reserved for rational utilisation for 
permanent structures, which have to last for a very 
long time. In the case of rural houses, temporary 
and semi-permanent buildings, buildings in hilly areas 
end at higher altitude, low cost houses in urban areas, 
etc., the less-expensive secondary species of timber 
which have adequate strength and the durability of which 
could be improved by processing, could be utilised. 
Although seasoning is a "must’' for all timber to be 
utilized, as regards the secondary species, it would be 
necessary, not only to seeson the timber but also to 
resort to suitable processes of wood preservation, so 
that wood may last for the intended life time of the 
structure. The necessary standards including a Code of 
Practice for its structural use in building (material, 
grading and designs), and for the seasoning and treatment 
of timber, are already available, having been issued by 
the Indian Standards Institution. But the utilisation 
of small dimensioned stock for building up bigger 
structures needs concerted promotion. Certain items like 
development of glued laminated wood, timber connectors 
for joints which are a source of weakness in timber 
structures, etc., are yet to make headway. 

6.1.5 Limit state analysis for RC structures. 

The present practice and the provision in I.S. 
Codes are that for RC framed structures, the analysis is 
done by elastic theory and. the design done on ultimate 
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strength. This takr s into account the limit_d increase in 
the moment caor.ci ty of a RC structure due to development of 
plastic zone in concrete only. Th effect of redistribu¬ 
tion that takes place, which accounts for a major increase 
in the collaps . load of th - structure is‘not tiken 
advantage of. To 0 rive benefits that would accrue*th.ro- 
from, limit state rjialvsis will‘have to be adopted inst>''d 
of the elastic analysis. Jt if. r-commended that the frame 
analysis for. structures shouTd^bre-by' this method only and 
incorporation cf Suitable provisions in the Codes and 
preparation of design aids may bo unde rtaken by I.S.I. in 
collaboration n th C'.Q.Ft.C. With this changed concept in 
analysis and design, some savings in consumption of s'eel 
can bo obtained. 

6.1.6 Welding of reinforcement bars instead of lapping. 

"'h:r' is much scope for r duction in the quantity 
of r inforc -m nt ste< 1 if welding is adopted instead of 
lancing. An overall saving of about 5 o,r cent can to 
exp oted which can increase, to about 15 wr cent in columns 
of multi storeyed buildings, -ff^ct of welding cf cold 
twist-'d .high strmgth bars of indigenous manufacture on 
their ohysical properties is to b-.- studied. A technical 
panel of I.T.I. is already s.'iz-d of th: problem and are 
to make r .-co u-ndations b'.sod or. investigations to be done 
by ind.-pendent organisations like S.C.R.C., R.D.S.O., etc. 
Ra3'd on the recommendations of this panel, I.S.I. may 
finalise the oroeedur- to bw followed and precautions to 
be taken for wiping of cold twisted high strength tars of 
indig .-nous manufacture and issue an amendment to IS;4b6. 

In. case of high strength d.form :d bars using .alloy el un.nts 
for getting higher strength, th. re may b > practical r rob lorn s 
ir. welding and trials in this regard may also be made b-y 
the S.T.R.C. and suitable reco.emendations, given for 
incorporation in l.C.Codc. 

6.2 Structures . 

6.2.1 Prestress d concrete and RC structures my be u^.«i, 
as far as possibl.. For situations whore st .cl structures 
arc unavoidable. economy in consumption of steel may be 
achieved by ad ptinp methods described in paras 0 . 2.1 to 

6 . 2 . 5 . 

6.1.1 Hit?h teesilc steel. 

Use of high tensile steel to IS:961-1962 is oerrais- 
sihl ? in structures according to the code 1S:800-1?6?. As 
the permissible working stress in tension is high, a saving 
of about 30 per cent in steel in members subject to axial 
t-nsion should result. Powever, in axial compression, the 



percentage saving decreases with increase in the slender¬ 
ness ratio and in the higher ranges there is practically 
no advantage between mild steel and HTS. In truss like . 
structures, an overall saving of about 15 to 20 per cent 
can be anticipated with the use of high tensile steel, if 
the configuration is such that the slenderness ratio does 
not go beyond 140* Use of Hi'S in flanges of beams may 
lead to an overall saving of about 10 per cent if the beams 
are effectively braced in a lateral direction. Use of HTS 
is recommended in very tall towers for microwave and 
television antennae. Use of HTS can also be made in 
framed structures, effectively braced laterally, as in 
Industrial buildings. 

6.2.2 Weathering steel . 

■ This is a low alloy high tensile steel and at 
present steel of this quality is not readily available in 
the country. TISCO have indicated that they can develop 
facilities for its production. It is claimed that this 
steel is free from corrosion and hence needs no painting 
Since the yield strength of this steel (32 kg/sq.mm) is 
almost the same as that of HTS, it can be used in all 
locations where use of high tensile steel has been recom¬ 
mended and the same extent of saving achieved. The 
additional advantage .is that since thdre is no corrosion, 
the minimum thickness for any structure can be brought 
down without risk of corrosion failure and the section 
can b® fully stressed to the permissible limit. There is 
also the indirect saving by way of prolonged life which 
these structures are likely to give with or without paint¬ 
ing. Their US6 is particularly recommended in very high 
towers, which present problems of periodical painting. 

This type of steel has been used with great advantage-in 
multistoreyed steel frames of very high rise buildings 
in foreign countries. The exposed steel frame is left 
without painting and un-encased and the brown.adhqr^pt 
coating (or patina) formed in course of time is allowed 
to remain as an architectural treatment. A saving of 
25 per cent in consumption of steel may b6 expected as 
compared to frames of mild steel. The manufacture of 
this weathering steel needs to be encouraged. 

6.2.3 welded * Box girders. 

Use of Dbx girders in steel structures has not 
come into much prominence in India. The main objection to 
their-adoption, which involves use of thin sheets/plates is 
that the interior cannot be painted for protection from 
corrosion and their inspection is also not possible. Thus 
corrosion may go un-noticed. But witii welded construction, 
box girders dan be fully sealed and as such, should be free 
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from internrl corrosion, once the oxygen Is used up. These 
designs p re very economical in use of steel rnd hpve the 
pdvpntrge of high torsionrl rigidity. Their use is re¬ 
commended in p!1 medium nnd hepvy industrial buildings for 
girders pnd columns. 

6.2.4 Mests for rpjlwpy electrificption. 

Either rolled berm sections or fpbrlcpted columns 
out of pngles pnd plptes pre mpde use of pt present in mpsts 
in Rpilvpy Electrificption Works. Utilisption of tubulpr 
sections in plpce of the rolled sections, 6"x6" BFB pnd 
6"x6" RSJ for CHE mpsts will result in pbout 30 per cent 
of the steel being conserved besides reducing the cost. 

Use of tubes in plpce .of.fpbrlcpted structure is not eco- 
nomlcpl in consumption of steel. The design with tubes 
mpy be apde from two lengths of diflerent dlpneter. 

Since it mpy not be possible to Restrict the deflection of 
the mrst to the present prescribed limits, these will hpve 
to be relpxed. Use of prestress'ed preepst concrete ele¬ 
ments in electric trpnsraission lines is in vogue in the 
country. Some prelininrry designs npde indiepte thpt re¬ 
placement of p steel OHE npst by p prestressed concrete 
one mpy lepd to reduction in consumption of steel! to the 
extent of pbout 70 per cent. These require proper quplity 
cpntrol in their production, cpreful hpndllng to pvoid 
development of erpeks.pnd plso ligid inspection during the 
npnufpcturing stpge. Since use of these types of posts for 
rrilwpy electrificption mpsts hps not been resorted to in p 
lerge w’py elsewhere so fpr., extensive service trlpls for p 
rcpsonpble period will hpve to bo done before Pdoptlng then. 

6.2.6 Steel plpnt structures . 

In the more developed countries, steel consumption 
is of the order of 600 kg/he pd/ye **r while the rete of con¬ 
sumption inlndip is only pbout 10 kg/he pd/ye wr ptnd is Jn- 
significpnt. Indip hps, therefore, p long wpy to go in 
regprd to production of steel. Setting up of n6w 'Steel 
plrnts pnd- incr-ipsing the- cpprcity of existing plpnts will 
be p continuous process pnd the tempo of constructions-is 
bound to increpse in the coming yeprs. It is estimpted 
th«t for the construction of p two nl'illon tonne epppeity 
Integrated steel plpnt, pbout 1.5 Ipkh tonnes of 
structure! steel work will b6 necesssry. /bout 46-60 per 
cent.of this structurrl steel work is consumed in errne 
gpntry girders end columns in steel plpnt structures. 

There is, therefore, imperptive need for fptionplising the 
method or design of these crpne gpntry glTders pnd columns, 
ps pny reduction ia lopds will result in considerpble 
economy in the consumption of steel. The present provi¬ 
sions in the IS Code for inpset, surge pnd longltudinpl 
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lords to oe rdopted in design of crrne grntry girders md 
columns rre rrther empiricrl. It rpperrs neccssrry to 
hrve investigations conducted to rrrlve rt realistic 
vrlues for these lords rnd brsed on the investigations, 
the IS codes could be modified* It'is suggested thpt 
the MetPllurgicpl rnd Engineering Consultmts (Indir) Ltd., 
Hrnchi mpy rrrrnge for investlgrtions to b6 done in* 
this regrrd, compere with the prrctices followed by other 
countries rnd furnish necessrry drtr to ISI for the 
revision of codes. 

6.3 i.ichwpy orldees . 

o.3.1 Prestressed concrete girders . 

Prestressed concrete hrs been used in rord bridges 
of sprns upto 160m elsewhere in the world. Th6 self weight 
of r prestressed girder Introduces the limitrtion in its 
rdopt.ion for very long sppn bridges, -s the self weight not 
only governs the design of superstructure but pIso the foun¬ 
dations pnd piers. If prestressed concrete is to be rdopted 
for longer sprns, use of very high strength concrete or 
light weight concrete m-ry hrve- to be resorted to or the 
girder should Be in the form of r prestressed concrete truss. 
Development of concrete-polymer composites hp‘s established 
thPt very'high strength concrtte cm be mmufretured .* Use 
of 24 -ght weight structurrl concrete hrs ■pIso come {nto’pro- 
.ninerred rnd cm be rarde use of though the compressive 
strength cpnnot go beyond whpt err. .be obtPined- with stone 
rggre^rtes. Plpnts for mrnufrebure• of light weight 
pggrejf^te pre yet to be set up in the * country.' however, 
these rre fields in which Ministry of Trpbsport riry hrve to 
tPke Action in consultption with the Ministry of Industrial 
Development. 

6.3.2 Si.ee 1 box girders. 

• -dox girder bridges rrt used rs simply supported 
structures, ps continuous ones, rno. as stiffening girders 
in the suspension system or in rrch jsystem. The-sectlons 
:r.ry v.rry plong the length of the bridge. - .Box rgirders. 
h'ye ’been used even in sprns upto 1000'm vli.^jU^evern 
Sjsp«ension bridge, Grept Britrin. They pre .ppftrioulArly 
rc'rptrble to pre-fpbriertion rnd t.t, tho ct.pna^disrtion cf 
details. Helptively lrrge segments cm be -preV^At^iort^ii, 
trrr.s.ported md erected with relptive erse within./Cshort 
tine. They rre suitable in curved geometric .-configurptjons 
ps .well.. .They pre lighter tripn other •bridges. t pnd this 
reduction is pn ^dvmtrge in long ; sp f m bridges where derd 
-eight of the girder if of concre.t/e, steel or. other iforms 
of constructions will be. very hlgft.' .T;hey -ye more ,s.tre pm- 
lined md slender rqd h^ge p piers ipg '.pppeVrpnce'. The* 
torsional rigidity is quite high rnd. the girder ,qm be of 
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smpll depth vhu&re headroom is limited. Bos configuration 
is economical in cost*and in use of.steel in very long span 
midges combined wi*h welding. A few recent oases of 
disasters and collapses of box girder bridges in 
U.K., ’ustralia and Germany should not be a deterrent to 
their use in India. All these failures have been investi¬ 
gated in great detail and the design procedures have been 
modified which should result in safe structures. These 
have great potential for use in highway bridges and the 
Ministry of Transport may consider their adoption in' long 
span road bridges 

6.3.3 C-otJ.e stfvcd girder* 

In recent years, this new form of construction of 
steel bridges has emerged as an economical one for medium 
to long spans uDto 600 metres. It is generally constructed 
a -3 a deal, bridge supported by inclined cables disposed eith6 
In ■» parallel arrangement or converging to a point. In 
tnc Second Hoo^hly Bridge at Calcutta this type of cons¬ 
truction is proposed but with riveting. The cables arc to 
1... importea a-, a high cost. Maximum economy can be achieved 
if very high strength steel having a proof stress of 70 to 
80 kg/sq.nm is’used in combination with welding. It is 
necessary to develop and manufacture such high strength 
plates and atructurals of weldable quality and the cables 
Its large: scale use in highway bridges can be considered 
whtn thc.sc materials become available and the facilities 
lor welding and their inspection improve in the country. 

6.4 Railwa y bridge s• 

•'ppr oxinately, 40,000 tonnes of steel are used 
annually .'ti railway bridge girder fabrication, out of which 
about 17,000 tonnes ?rc imported. The possible ways of 
economising use of steel in railway bridges are enumerated 
below, frestressed concrete/RC may be used as far as possi¬ 
ble- there this is not tfofcsible, measures proposed in 
paras 6,4.1 to 6.4.6 may he Tollowedh. 

6.4.1 Hig h »en sile s teel. 

The., present practice of fabrication of bridge 
girders on Indian Railways Is to adopt mild steel. Only in 
exceptional cases of long bridges, such as Ganga, 
Brahmaputra, Second Godavari and Krishna, HTS cbpper 
bearing quality has been used in the main girders to re¬ 
duce the dead load of the span. The permissible working 
stresses In HTS to IS: 961-1962 are about 35 P9r cent more 
than those in mild steel, resulting in reduction.in the 
quantity of steel"corisumed. In the case of plate girders, 
use of HTS is*advantageous only in t>»« flanges, as there is 
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no economy achieved by its use in the vcb pistes. Sitni* *.* 
'lar is the case with bracing system. *n overall saving of 
about 10 per cent can be anticipated, if HTS.is used par¬ 
tially in plate girders. The deflection of girders with 
HTS is likely to be high in open web girders and in some 
cases specific dispensation may have to b6 given. Such 
a dispensation was obtained for the long span bridges 
such as Ganga, Brrhmaputra and Second Godavari. Although 
this increased deflection is not harmful for the present- 
dry speeds lipto 100 km/h, it may not be permissible with 
high speed operations of 160 km/h and aoove. Hence HTS 
girders of open web type cannot be adopted in those routes 
where speeds in excess of 160 km/h are contemplated. Use 
of HTS to IS: 961-1962 on open web girders can be adopted 
as a standard practice in other routes, but sufficient 
quantity of the steel has to be made available In the 
country. 

6.4.2 ‘ Weathering stee l. 

Girders made of weathering steel which do not cor¬ 
rode are being utilized in bridges in foreign countries. 
Recently, .V s TISCO have intimated that they are In a posi¬ 
tion to manufacture weather resistant steel, which it is 
claimed by them is free from corrosion and henc6 will need 
no painting. This steel has a comparatively high yield 
value of 32 kg/sq.mm almost corresponding to HTS and hence 
higher permissible stresses can be allowed leading to 
a saving in steel.of 7 to 20 per cent. It would bo neces¬ 
sary to develop production of this quality of steel not 
only in the interest of economy in consumption of steel in 
the Initial stages but elso due to indirect saving by way 
of the prolonged life which this is likely to give with 
or without painting. The additional advantage is that 
since there is no corrosion, the codal provisions for the 
minimum section for bridge girders can be brought down 
to 6 ran. This may further increase the extent of saving 
that can be obtained. Use of this steel appears to be- a 
better alternative to HTS both for plate girders and open 
web girders and hence is recommended. It is not6d that 
the Railway Board have already ordered trials with four 
12ra span SGML girders and the materials are being procured 
from M/s TISCO. Based on these trials, its use can be 
e*et ended. 

6.4.3 Welded girder s. 

Moption of welding in railway bridge girders, 
which at present is of the riveted type, is recommended. 

This is likely to result in a saving of around 16 per cent 
in steel. Being a dynamically loaded structure, steel 
used is to be of killed type to IS: 2062-1969. Welded plate 
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girders make use of only plates. The present indigenous pro¬ 
duction of steel to IS: 2062 is insignificant and special 
arrangements will have to be made to produce steel plates to 
IS: 2062-69 in sufficient quantity before welding of railway 
bridges can be undertaken. Welded girders of the open web 
type can also be adopted. The floor system csn be of box 
section and welded separately. Site connections have to be 
riveted or of friction grip fasteners. With the complete 
change over of riveted construction to welded construction 
in reilway bridges, which consume about 40 thousand tonnes 
ol steel per an.um, a reduction in consumption of the order 
of rt) thousand tonnes may be anticipated. This, however, 
requires augmentation of the fabricating facilities in the 
country, Installation of automatic equipment and efficient 
training of welders are essential. Adequate radiographic 
inspection equipment? are also to be Installed, to ensure 
that the veld is sound. Electrodes, the filler wire and 
flux have to be produced in sufficient quantities in the 
country. 


6.4.4 B ox girders . 

Welded box type of girders if adopted for railway 
bridges nay result in considerable saving in steel. There 
are. however, numerous problems met with jfr fabri¬ 

cation, erection and maintenance. Indian Railways may have 
to develop considerable expertise in this field. It is 
claimed by Japan who have « number of box girders in railway 
bridges, that from the economic point of view, box section 
railway ' . girders prove to bo superior in the range of 

spans greater than 30m only. 

6.4.5 Orthotrople plate construction . 

This is a multlweb structure developed to provide a 
single span bridge with maximum under clearance and with a 
minimum raising of track and no side clearance restrictions. 
The design is unique in that the top pistes serve a number of 
functions, viz., as the top flange of main girders, as the top 
flange of diaphragms, as dack plates and as the lateral brac¬ 
ing system. Side plates c*-n be added to the deck plate to 
retain the ballast. This is suitable for design ss continu¬ 
ous structure as well. Orthotropic plate floor system can 
also be used in tnrough girder spans with high strength 
friction grip fasteners or rivets connecting them to the 
mein girders. This offers a great potential for use in 
railway bridge girders with great economy in steel used 
when welding can be adopted. 

6.4.6 Co ntinuous g i rders. 

Tentative designs of continuous girders in steel 
made by R.n.s.O. indicate that some saving in tne quantity 
of steel may be achieved by making the girders continuous 
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instead of adopting the conventional simply supported span* 

In plate girder spans, the reduction in weight would be 
around 7 to a per cent compared to simply supported riveted 
girders. One design of the open web type made by rt.h.S.O. 
hows 4 he extent of saving to be only about 5 per cent. In 
apan, a 1 number of continuous girder bridges in steel 
*>re -r, uie. It is claimed by them that adoption of a 4 
•oan continuous box type steel girder has resulted in a 
rov in-j of 13 per cent in weight of steel compared to the 
simple box girders, while a 3 x 60m span open web continuous 
girder bridge had brought a saving of 8 per cent in steel. 
3esides the economy in consumption of steel that can be 
obtained some incidental advantages of continuous span are 
as under:- 

(a) It is convenient for cantilever erection 
method and hence the erection work can be 
carried out in any season of the year. 

(b) It gives better riding to the vehicles 
because the deflection angle of the girder 
over the intermediate piers is smoothened. 

Adoption of continuous girders will require utmost 
care in the fabrication and erection, f special watch hss 
to be kept on the levels of these bridges to see that dur¬ 
ing floods, there is no settlement due to scour. Effect 
of settlement during earthquake will also be another prob¬ 
lem that may have to be considered. Hence for introduction 
of continuous girders, the expertise is to be developed in 
India. This type of girder is suitable only in new cons¬ 
tructions or doubling and not for regirdering of existing 
bridges. 

6.4.7 Prestressed concrete girders. 

The suitability of prestressed concrete for railway 
bridges is proved by its successful use on heavily used mein 
lines in U.K. and Japan. Although the initial cost may not 
always show a saving, the capitalised reduced future main¬ 
tenance cost is usually less. Prestressed concrete girders 
can be of semi-through type where there are limitations on the 
depth of girder. These could be adopted for spans upto 
46ra in new constructions and doublings. Suitable designs 
for precast elements for prestressed concrete girders may 
be evolved so that these girders can be used as well for 
regirdering of existing bridges. 

Box girders of prestressed concrete may also be 
adopted in longer spans to achieve economy in the use of 
steel. They are eminently suitable for ballasted viaducts 
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md the elevated structures for Metropolitan Transport Pro¬ 
ject (Railways) which ere due to cone in future. 

6.4.8 Use of deforged bars . 

In-view of the uncertain fatigue properties.of RC 
members having deformed bars as reinforcement, these were 
not allowed, in railway bridges till recently. But now 
their use is pernitted but the permissible stresses in re¬ 
inforcement are not much different fron those for plain 
M.S. bars. Tests were being conducted by SERC/Roorkee, 
but the results so far have been incdnclusive. Independent 
study is proposed to be conducted by the R.P.S.O. as well 
to expedite matters. The Railways may have these studies 
done early to allow higher permissible stresses with de¬ 
formed bar to take advantage of its strength, f. saving 
in ste«.l to the extent of 25 per. cent can result, even if 
the permissible stress is increased to 9.kg/sq.mm. 

6.4.9 Use of aluminium alloys . 

Aluminium alloys with 0.1 per cent proof stress 
comparable to the yield value of mild steel have become 
available in the country. Some of the fields where this has 
potential for application are as under: 

(a.) Replacement of the decks of existing long span 
bridges which are inadequate in strength for 
the current loadings.,,The deadload reduced nay 
overcome the necessity for replacement! or 
strengthening of .the main girders and permit 
relaxation of removal of the restriction in 
speed• 

(b) Emergency girders where time factor and 
light weight are important. 

(c) Launching girders In the erection of bridge 
girders of prestressed concrete or steel. 

(d) Continuous girders in permanent installations. 

One of the disadvantage of aluminium.alloy, if used 
for bridge girders is that its E value is only l/3rd of that 
of steel and hence deflection would be considerably higher. 
Ptrhaps, this draw-back could be overcome if ih'permanent 
installations, adoption of erntinous girders is thought of. 

In the case of emergency girders and launching girders, the 
high deflection itself cannot be. treated as a serious, prob¬ 
lem to be tackled. * In temporary constructions, the speeds - 
are low and. such high deflections can' be 'allowed-, ./mother 
disadvantage is that the temperature movements of the g‘irder 
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ai*e likely to be about twice that of steel structures 
and this aspect has to be taken care of in permanent 
installations. That the aluminium alloys will not require 
any maintenance by way of painting is an advantageous* 
factor. Use of aluminium alloys in railway bridge gir¬ 
ders is only a distant possibility when the country 
produces sufficient quantity of structural grade alloy. 

6.5 Railway track . 

The demand of rails on the Indian Railways is of 
the order of 3 lakh tonnes per annum, the bulk of which 
consists of 52 kg and 90R rails. Roughly one lakh tonnes 
of these rails are utilized for new works and the balance 
of 2 lakh tonnes in replacements. Nearly 4,500 tonnes of 
steel is used in fishplate# pnd about 1500 tonnes in 
fishbolts and nuts. The annual procurement of steel 
trough sleepers at present is 6 lakhs in number which need 
50,000 tonnes of steel. The mild steel fittings and tie 
bars which go with CST-9 sleepers and wooden sleepers 
account for nearly 40,000 tonnes. Thus the total require¬ 
ment of steel for permanent way materials is around 4 lakh 
tonnes per annum. Considering the total length of 
nearly one lash kilometres on Indian Railways having 9 
million tomes of rails in the track, this annual demand 
is considered quite reasonable. In fact,'it is the lowest 
among the Railways in the world. However, further economy 
c--n be effected by improving the metallurgy of rail steel 
and by adopting improved track structure and. techniques cf 
maintenance and better methods of repairs and‘reconditioning 
as also by large scale reclamation of worn out materials, 
which are dealt with in subsequent paragraphs. Incidentally, 
it is to be pointed, out that ’ Iryiigenous capacity for pro¬ 
duction of rails is more than the demand and there is sur¬ 
plus capacity available which is being utilized for 
export. 

«.. o. 1 rtpils» 

o.o.1.1 wear resistant rails . 

while the medium manganese, rails with an ultimate 
strength of 72 kg/sq.mm ban,, withstand 'the stresses created by 
tr.e normal types- of locomotives end rolling, stock in opera¬ 
tion at present,.the special rolling stoek with higher.axle 
loads and smaller diameter wheels and more powerful locomo- 
tivf.s contemplated for the future would require rail steel 
oi higher strength. The effect of higher axle loads and 
smaller diameter of the special tyoe of rolling stock like 
oOY, BOBS wagons, etc., would be most severe on ghat lec¬ 
tions having steep gradients and sharp curves. The 44 Km 
long line from Waltair to Kirandul on the South Eastern 
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Railway.is a typical example of such cases. This line was 
opened for carrying iron ore traffic from Bailadilla mines 
to Visakhapetnam Port in 1966-6? and within 4 years ..of. its 
opening it was found that 90 lb. medium manganese rails 
used on the ghat sections had become unservicable and re¬ 
quired immediate replacement. 

,/nile the ghat section of the Walt air-Kir and ul 
line is an example of the extreme limit of heavi ly graded 
and curvet sections, there a^o about 2000 km of track on 
Indian Railway** with shaip curves varying from 3° to 8° . 
Due to heavy wear on the* turves, tnese stretches of track 
require renewals at. very frequent intervals ranging from 
o to if, y'vrs. The solution to this problem lies in the 
use of : racial alloy rteel rails with higher percentage of 
msngnne:.<. anl wear re .-1st ant qualities. The Continental 
hallway have already developed wear resistant rails having 
a.n : ultimate tensile 1 strength of 90 kg/sq.mm and minimum 
elongation of 10 per cent. This has been achieved by 
improvement in the metallurgy of the metal es c an be ‘seen 
'rom chemical composition indicated below: 



Table IV 





duality 

C % 

Mn-J 

Si % 
max. 

P % 
max. 

S % 

max. 

Special wear resisting 
quail* . . 

’JIC grade • V 

0.60- 

0.75 

0.30- 

1.30 

0.5C 

0.05 

0.05 

" *8* 

0.50- 

0.70 

1.30- 

1.70 

0.50 

0.05 

0.05 

" »C* 

0.45- 

0.65 

1.70- 

2.10 

0.40 

0.03 

0.03 


.Jhile the wear resistant rails to UIC grade *M, 
grade and grade *C ! have been commonly used on the 
Continental Railways to overcome the problems of rail wear 
on sharp curves and steep gradients, extensive'trials have 
a'.so hour conducted on Swiss Railways with high manganese 
British Had fieId.rails with 11 to 13 per cent manganese and 
r.irome matitanese rails .'hich ere very near to JIC grade 'O’ 
r -ils but ore alloyed with additional elements like chromium, 
v;r.adium end molybdenum. Indian Railways have already 
p ovided ~ r 'T **ri?ls with UIC grade 'S’ and grade 'C 1 rails. 
HSL hrve manufactured some quantity of grade *B* rails 
white grade 'C’ rails are being imported from Germany as 
HSL had expressed their Inability to develop production of 


grade *C’ rails for the present. Grade *C* rails are not 
easily weldable end- hence they are not -suitable for use In 
welded’track. Use of grade ‘C* rails may, therefore, have 
to be restricted to-’sharp curves where welding of rails is 
at present prohibited. .Qn the other hand, grade and 
•8 f rails can> be used in curves as well as in straight With 
welding. It would be necessary t.o go in for high strength 
rails in all trunk routes end main lines because of the 
.Increased axle loads of wagons and higher density of traffic. 
Since hard core routes are .progressively laid vitk long 
welded rails’, grades ’A’ arid 3* rails which are weldable end 
are of higher U.T.S. than the present medium manganese 
rails, have a greater potential for use in these routes. The 
demand for grades pnd '3' rails is, therefore, likely 

to be considerably more than that of grade ’C’ in course of 
time. German Federal Railways, of late, have shown a pre¬ 
ference for UIC grade 'V rails over grade 'B' from the 
point of view of easy weldability without significant reduc¬ 
tion in wear resistant properties. On these considerations, 

I", is desirable to develop production of grades and /B* 
r^ils indigenously rather than grede 'C J . Chrome-manganese 
rails have a still higher U.T.S. of 110 kg/sq.ran with better 
weldable and wear resistant properties. These rails vould, 
•lerefore, be ideal for use in special locations such as 
points and crossings, curves in heavy mineral lines, ieavily 
graded sections, etc. Their development and production, if 
comoaretively easier, ai»6 also recommended in preference to 
that of grade »C’ rails. 

Manufacture of Hadfield manganese steel rails will 
present difficulties. They are not easily weldable. They 
pose problems in machining, drilling, etc. Hence, its 
development for the present is not advisable. 

6,5.1.2 Co rrosion resistant rails . 

There is also a grept scope for the development of 
a suitable alloy rail steel to resist corrosion. On the 
Indian Railways there are about 1650 Km of track which fall 
in corrosive areas requiring frequent rail renewals. Of these, 
about 220 Km require rail renewals within 5 years, about 
510 Km within 5 to 10 years and another 920 Km within 10 to 
'.d years. So. far there has been no development of corrosion 
resistant rails but the problem of corrosion is being tackled 
by all the Railways by painting rsils with corrosion resistant 
bituminous paints. It is, therefore, necessary to investigate 
the possibility of developing a suitable alloy rail steel to 
resist corrosion effectively. 

4m 

If we can successfully develop suitable corrosion 
resistant alloy rails, it should be possible to bring about 
°n economy of 10,000 tonnes of rpils every year on this account. 
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6.5*1.3 Volume hardened rails. 


In the Soviet Union, roils ere being volume hardened 
end tempered for improving the service life under more in- 
^.r.sivt utilisation. There is need for investigations to 
be in ieted to establish the techno-economic viability of 
this proposal. This may need elaborate arrangements to be 
provided even at the experimental stage but is worth con¬ 
sidering. 

6.5.1.4 End hardened rails . 

In long welded rails there is very little need for 
end hardened rails. These may be necessary only in short 
welded panels end the quantity required will not be consi¬ 
derable. A small quantity of such rails had already been 
manufactured by HSL and trials are proposed to be 
conducted with then. 

6.5.1.5 I mproved track s tr ucture and elimination 

o f rail joints iy w e ldin g'. 

Modern track structure consists of continuously 
welded rails laid with elastic fastenings, rubber pads, etc. 
Elimination of rail joints goes a long way in increasing the 
service life of the rails because the presence of rail joints 
causes excessive fatigue in the rails and diminishes their 
service life. The experience abroad shows that by adopting 
long/continuous welding of rails the service life of rails 
can b= increased by 30 to 40 per cent. It the same time 
there can be substantial economy in fuel consumption, reduc- . 
tion in wear and tear of rolling stock, extension of 
sleeper life and saving in the cost of track maintenance. 
Indian Railways propose to lay long welded rails/continuous 
welded rails cn their hard core routes totalling to about 
2£fi00 track Km. Assuming the average life of rails in ser¬ 
vice as 26 years, the annual requirements of rails for hard 
core routes would be 1.1 lakh tonnes. With even 25 per cent 
increase in life, of rails after tney are welded, the annual 
saving of rail steel would amount to about 27,o00 tonnes. 

6.5.1.6 Improved repairs r n d reconditioning 

ox t r ack com ponents. 

There are many methods of carrying out repairs and 
reconditioning of track components such as in-situ welding 
of battered rail ends, lubrication of rails on curves, etc. 
Reconditioning of points and crossings by welding has shown 
a great potentiality for economy in rail steel. On an 
average, about 10,000 tonnes of rail steel is consumed 
annually in manufacture of points and crossings. By 
adopting reconditioning of points and crossings by in-situ 
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repair welding on a large scale,- it should be possible to 
bring down the consumption of rail steel for pojnts and 
crossings by 50 per cent, i.e., 5000 tonnes per annum 
can be economised. It has also been decided by the Rail¬ 
way Board tn'e as a matter of policy use of cast manga¬ 
nese steel crossings with manganese content of 12 to 14 
per cent >r r^le on all high speed routes. This is ex¬ 
pected to give a large service life of crossings and it 
may be possible to achieve a ^'."ther saving of about 
1P00 tonnes of .e-ils per annum 


6.5.1.7 Re-use o f r ela-so d r ai ls in track . 


:t n "0 3 ont. primary renewals to the extent of 
3,200 track k»; in BG and 350 c^ack km in MG are being 
carried out annually. Substantial economy-in the use of 
r«il stec' ca'* be achieved by using techniques followed- 
abroad for reclaiming re3eased rails. These techniques 
include- ultrasonic testing for their classification into 
various usurble categories, end cropping of defective rail 
ends, welding them to form long rails and finally re- 
prof iiing to get correct table top and gauge face. The 
rails which have still sufficient residupl fatigue life 
loft in them c^n be re-used in the track itself. Even 
assuming th^t only 50 per cent of the rails released are 
found suitable for re-use in track, the requirement of 
r’w ‘•reef r^ils c^n be curtailed substantially. For 
adoption of this technique, however, installation of 
ultrasonic testing devices and rail re-profiling machines 
is necessary. /. tochno-economic study of the process 
is also suggested. 

6.5.1.3 From what is stated in the foregoing paragraphs 
it may be seen that economy in steel can be effected to 
the extent shown below: 


(?) 

By developing wear resistant 

rail 

10,000 

tonnes 

(b) 

By developing corrosion . 
recirtant calls 

• • 

10,000 

ft 

(c) 

By adopting long welded rails 

• • 

27,500 

tl 

(a.) 

Reconditioning of points and 
crossings by welding. 

• • 

5,000 

II 

(e) 

3y use of CMS crossings 

• • 

1,000 

tl 

(d) 

Miscellaneous 

• • 

5,000 

11 



Total 

58,500 

tonnes 



Say - 

60,000 

tonnes 
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This saving will, to some extent, be offset by 
increase in the demand due to increased tempo of construc¬ 
tion, doubling pnd conversion projects, etc., the growth in 
originating -traffic as also due to the introduction of more 
powerful locomotives, higher pxle lopds pnd fpster trpins. 

6.5.2 Trpck fittings . 

The demand for fishplates is likely to come down 
progressively due to large scale introduction of welding of 
rail joints and laying oi long welded and continuous welded 
rails. The demand for fishplates for 52 kg rails parti¬ 
cularly would be substantially reduced. Trials are now 
being carried out in use of smpller diameter bolts and 
nuts and if this proves successful, the problem of shortage 
of IRS T-23 billets for bolts and nuts will be solved and 
there will also be sizable economy in the use of steel apert 
from the technical advantages. 

6.5.211 Reclamation of track fittings . 

Track fittings such as fishplates, tie-bars, screw 
spikes, etc., can be reclaimed by carrying out certain re¬ 
pairs such as re-pressing of fishplates, conversion of 
sorap/BG tie-bars into MG ones, forging and rethrepding 
of screw spikes, etc. By these means significant saving 
in stec-l used for manufacture of such small fittings can 
be achieved. Released steel trough sleepers from BG can 
also be cut, repaired and reused in MG. 

6.5.3 Sleepers. 

Considerable quantities of steel pnd cast iron pre 
consumed in the manufacture of CST9 pnd steel trough 
sleepers. It has been decided to use concrete sleepers on 
all the important trunk routes of the BG with p kilometrage 
of about 25,000. If prestressed concrete sleepers ere 
adopted'atd if'ono million number of these sleepers are 
produced in Indie per annum the intake of CST9 sleepers 
can be curtailed to that extent on 3G, which may result 
in economy of about €,000 tonnes of mild steel and about 
64,000 tonnes of cast iron. If the manufacture of 
prestressed concrete sleepers of the type mentioned above 
can be stepped up to 1.5 million numbers per year the 
intake of steel trough sleepers can also be reduced 
proportionately resulting in a further saving of steel 
to the extent of 36,00<) tonnes. 

The life of concrete sleepers with elastic 
fastenings is considerably longer than that of CST9 
sleepers and steel trough sleepers. It is roughly 
estimated that the life of concrete sleepers is about: twice 
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that of CST9 sleepers end l£ times thpt of steel trough 
sleepers. In view of this, with the use of 1.5 million 
ccnc.ete sleepers, the annual requirement of sleepers 
will come r-own by 30 to 40 per cent and as a result of 
which there will be further saving in the consumption of 
steel in the manufacture of sleepers. The additional 
savings on this account will be about 6,000 tonnes of 
steel per annum. 

From what is stpted pbove, it may be seen that 
6,000 tonnes of mild steel and 64,000 tonnes of cast Iron 
can be saved by stepping up production of prertressed con¬ 
crete sleepers to one million numbers per year in the ini¬ 
tial stage ai u curtailing oho intake of CS’i'9 sleepers to 
..that extent. *. further saving of 36,000 tonnes of mild 
steel can be achieved if the production of prestressed 
c .'nc^ete sleepers is increased by another 5 lakh numbers 
e •'r ,/'-ar with the anticipated increase in life of . 
prorr resend. concrete sleepers, the intake of sleepers 
be reductd at a later stage by 30 per cent to 40 per 
cc-ct if prestressed concrete sleepers are adopted which 
\ .11 result in a further saving of about 6,000 tonnes of 
m-.ld steel per year 

The above figures o r likely economy is steel due 
to use of concrete sletpers can be realised only as a long¬ 
term xcasur~. .Is a short-term measure it may not be possi¬ 
ble to achieve significant economy in the consumption of 
siocl in sleepers b-.cause^ven with progressively larger 
utilisation of concrete sleepers in the years to come, 
there- will te no economy as the demand for sleepers is 
like'.y to go up due to the fact that in the 15 years ' 
corporate plan period it is proposed to increase the quan¬ 
tum of primary renewals from 1200 km per annum to 16.C0 km 
per annum thereby registering an annual increase in demand 
of sleeDers of the order of 400 trpek kn per annum. 

However, in case the track renewals are carried out at the 
pr. sent level of 1200 track km per ann'im and concrete 
c. ! nepers are increasingly utilised then the economy fore¬ 
cast. above can be effected gradually. Use of RC two-block 
sleepers involves increased consumption of steel and their 
vs.a rn»y not be advantageous in the context of economy in 
m.cei. 


6.6 R ailw ay <- Tgons. 

Wagon manufacture consumes about 1.25 l»kh tonnes 
of steel pe: annum, ouc of which ^houl. 30,000 tonnes arc 
imported, r..ostJy in the form of plptes. This requirement 
is likely to go up with the possible jncrease in number 
of wagons required in the Fifth Five Year Plan to handle the 
anticipated increase in traffic particularly coal. Various 
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possibllltifcs of reducing the use of steel in wagon manu¬ 
facture and its maintenance art discussed below. 

6.6.1 We lded construction . 

wexded fabrication is lighter compered to riveted 
faorication end in the recent pest, teking advantage of the 
development in welding technology, riveted joints er6 being 
gradually replaced by welded joints in wagon body. The change- 
over* has to ue effected gradually as, apart from other consi¬ 
derations, care has to be taken to ensure that the torsional 
stiffness is in no way increased in view of the attendant 
undesirable effects. Yet, another factor which necessitates 
a cautious approach in the matter .is. the adverse effect on 
fatigue strength of a weld6d joint vis-a-vis riveted joint. 


6.6.2 Special wagons . 

It is needless to mention that designing wagons for 
the transport of specific commodities would permit the opti¬ 
mum design being evolved, leading to the use of minimum quan¬ 
tity of steel. Ap gon designed for the transport of iron ore 
•is an.example of this type and benefit of such a design with 
optimum use of steel could be availed of by identifying 
streams of traffic which concern specific commodities and 
operate in'a close circuit. 


6.6.o Centre buffer couplers (CBC) . 

The provision of screw coupling or transition type 
coupling necessitates fitment or side buffers and. diagonals 
for transmitting the stresses. With the adoption of CBC 
the need for fitment of side buffers and diagonals would 
cease leading to a saving in consumption of steel. The 
change-over to CBC as a standard is of course dependent on 
the augmenting of indigenous capacity for manufacture of 
steel castings required. It would not be out of place to 
mention that at present the indigenous capacity is 
limited. 


6.6.4 pressed sections . 

In the case of riveted designs evolved in the past, 
a review made has revealed that certain fabrications involv¬ 
ing rolled sections could be substituted by 'pressed 
sections' with reduction in the consumption of steel. This 
exercise is in hand and the advantages offered will be 
availed of. 
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6.6.5 Setter quality steel . 

Copper-bearing steel, which has inherent corrosion 
resistance has been prescribed for wagon construction, but 
due to its not being available indigenously, non-copper¬ 
bearing steel is being used. Apart from lacking inherent 
corrosion resistance, mild steel also suffers from lack of 
•brasion resistance. In as much as the interior of the 
sides, ends and floor cf wagon? is exposed to both corrosion 
and abrasion, usins steel which has both corrosion and 
abrasion resistance would go a 3onr way in pro3.onging the 
service life. There are certain low alloy steels which 
yp^rt from aossensing inherent corrosion and abrasion resis¬ 
tance, a.leo rorsess higher tensile strength compared to mild 
steel and thin permit thinner sections being utilized for 
bearing the rane stress levels. The use of low alloy 
high-yield steels for wagon construction could lead to a 
rsving of nearly 3.0 per cent in the consumption of steel, 
•vnnge in design could, however, be effected only when the 
coeoial quality steel referred to becomes available in 
adequate quantities both for manufacture and maintenance. 
Adoption of this type of steel for ‘patches’ put on *>nd 
„: ; .ructurals replaced during repairs in the case of wagons 
:\r: service, will also bring down the maintenance require¬ 
ments of steel, 

6.6.6 t lutnlnl um. 

Suitability of aluminium for wagon construction has 
not yet been established. Use of aluminium for construction 
of body of hopper wagons was tried, but given up as it was 
found to be unsuitable. Consequently, it is not opportune 
to consider the use of aluminium for wagon construction 
ct tLvf.o “tegc.. 

6.o. 7 F ibreglass reinforced plastic . 

Trials have been made in foreign countries with 
barrels of tank wagons moulded from fibreglass reinforced 
plastic,but it V 3 r*set considered suitable for adoption in ^ 
Indie at the j-.resent juncture when we do not have efficient 
mechanical retarders in all hums yards. Uti3.ity of rein¬ 
forced plastics for smaller components such as vacuum 
cylinder, guide-bush, brake gear bush, valve seatings, etc., 
1_> being tried, 

6.6.8 Rubbe r. 

Rubber pads are being used in lieu of helical 
springs in side-buffers and to that extent in can be said 
that ruboer has already replaced steel. Patented rubber 
springs are being tried out in countries abroad in lieu of 
steel springs at other locations but adoption of the same 
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in .Endift: tfould of course have to pend till the indigenous 
development of such a materiel. 

Cast steel bogles . 

Pest experience has shown that adopting a bogie of 
cast steel, in preference to a bogie fabricated from 

?a e £SLf? Cti S ns wou } d lepd t0 * reduction in the consumption 
hi" 6 }* ,. F ? r vp f, lous r ^sons, oast steel bogie is likely 
to be adopted as the standard for bogie stock on Indian * 

?n ii therefore, the economy in consumption 
oifered would be availed of. 


5.7 


•R ailway coaches . 


The approximate requirements of steel for the 

0 °'"? h ! s ls S0 > 000 per mnun. 

Mainly steel sheets, plates and rolled sections are 

utilized for the manufacture of new coaches produced in- 
the country. Besides requirement of steel for new 
construction, some quantity is required by the workshops 

P^Pojes. The total requirements of the 
: tly .-Sf* in Ports and partly from the steel 

1 the country almost equally. Some of the’ means 

oonc^ adopted for effecting economy in steel 

consumption are as follows! 

6,7,1 Use of longer coac hes and double deck coaches . 

°** bbe 111 class all-steel integral 
Movpr^Ttd 11 ^ 7 Tnte gral Coach Factory and Bharat Earth 

ei^v •?o^ t ft^q?; S r. ePpr0X;llPatfcly 39 t0nn6s » ***& * seating tfapa. 
eitv h2 r ^ P ? SS S n S er f * iuoro^se in the seating capa- 
i rt b ■ ^ by developing double deck coaches and 

^3.2m long poaches in lieu of the present 21.4m long coaches 
The increase in „he weight of these coaches v#>uld be pro 
J®, v/ €S f..th®n the percentage increase in carrying capacity. 
Rough estimate shows that ine increase in tare weight and 
correaponding increase in carrying capacity fSr longer 
coaches and double deck coaches would be as under; 


Longer coaches. 

Increase in the tare weight 
Increase in the carrying capacity 

Double deck coac hes. 

Increase in the tare weight 
Increase in the carrying capacity 


..5.3 per cent. 

••11 per cent. 

• •* 


.. 10.6 per cent, 
., 60 per cent. 
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Thus, with introduction of longer coaches pnd double deck 
coaches in large nunber on Indian Railways, there will be 
surrcantipl reduction in the quantity of steel used for 
corch construction. The design of double deck coach has 
ready been developed and orders have been placed on 
Integral Cc-ch Fpctory, Per?nbur, for the manufacture of 
o prc.otype '’caches to pssess ppssenger rc-pction. Designs 
of longer corches h?ve also been developed* Based on the 
trifxs, their use ern be extended. 


6.7.2 Use of clastic i tems. 


T here are nrny fittings in the corches which are 
manuf act.ured from steel. There is oonsiderpble scope for 
replrcing such items by fibreglass reinforced plrstics (FRP) 
md plrstic items. In fpet, tripls with FRP pnd plrstic 
jnems pre in progress pnd it is expected thnt in the yeprs 
to cone, nrny of the steel fittings in the copching stock 
nry be replaced by FR? end plrstic items. 

6.7.3 Use of pluminlum. 

In the context of reducing the tpre weight of 
copches, it is proposed to develop aluminium coaches. Such 
corches will plso offer better resistpnee to atmospheric 
corrosion. With the introduction of such corches in lprger 
nunber, substantial saving in steel cm be pchieved. Con- 
siderpble development work in consultation with Industry 
will hpve to be done before suitable designs pre evolved. It 
is expected that development work will take pbout 5 to 7 
years. 


6.7.4 Use of peeled and centreless ground steel 

rods for springs. 

For obtaining optimum service life of suspension 
springs, it is necessary that they are manufactured out of 
peeled pnd centreless ground steel rods. However, some 
proportion of springs pre still manufactured from hot 
rolled bars due to lack of facilities for peeling and 
centreless grinding in some of the private sector firms 
manufacturing coil springs. The installation of these 
f"'il 4 .ties in ell the manufacturing units will assist in 
increased service life and utlimate reduction in the 
consumption of spring steel rods. 


6.7.5 Use o f c orrosion-resistant steel pnd use of coach 
shel l^ mfc centre-sill type construction. 


In spite of surface preparation and. protective 
trea.tment to steel members, it has not been possible to 
combat corrosion on all-steel coaches and this results in 
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heavy rehabilitation repairs after .a service period 7 to 
10 years. Considerable quantity of 'Ste< 1 is thus used by * * 
the-workshops for .repair works. In order to obtain 
‘..rrcu'ion-free performance, lz is necessary that the steel. 
uj<_d ior coach .construction has in-built corrosion-resistant 
properties. In this context, it is desirable to use 
: low alloy, high tensile’ steel for coach construction in 
lieu of the existing copper-bearing mild steel'. Owing 
to the superior corrosion-resistant properties, it is 
expected th=t the coaches made- of this steel would have 
increased ?«rv‘co life. This type of.steel is, however, 
not being produced indigenously t It is necessary that 
facilities are developed in the country for its manufacture. 

A change-in the design of coach shell so as to. 
eliminate the corrugated trough floor, pn which bulk of 
corrosion effect is felt, pppears .necessary. Such a design, 
in fact, has plreedy been evolved in R/'.S.O. and prototype 
production and stress exploration tests planned. In con¬ 
junction with the use of^Jaow alloy- high tensile steel 1 , 
this design is expected to. yield much superior service 
performance. With the introduction of coaches of this 
cer.ign, considerable saving in the steel used for repair 
work can be achieved. 

6.7.b Use of wpor-r esi^ tant wheels and tyres* . 

Presently, the wheels and tyres • used for main line 
coaches have tensile strength of 78 to 90 kg/sq.mh. The 
approximate life of a solid wheel before it is due for 
retyring is 10 years.. The approximate life expectancy of p 
tyred wheel is 7 years. The life expectancycould be- * ' 
further increased: by the use of high tensile steel with 
bcitor wear-resistant properties. Such wheels and.tyres, 
however, are not being produced in the country. Creation 
of facilities for production .of tyres and 'wheels with 
better wear-resisting properties can. bring about some 
reduction in consumption of steel.- However, before 
adoption of wheels and ty-ixs with .better wear-resistant 
prepertio:., the effect of s ich wheels on the rails will 
have to be assessed. 

6.S Imp roved maintenance practices . 

It has been estimated that due to corrosion alone, 
there is less of about Rs? 150 crores a year in the countryj * 
out of which the railways account for Ks. 20 oi 4 ores. Intensi¬ 
fication of measures 4 o protect ordinary steel against, 
corrosion needs attention as this will prolong the life 6f 
the steel members and thereby- iudirectly reduce consumption 
of steel required for repairs and replacement. . 
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6.8.1 Better surface preparation . 

For painting systems to be effective, proper surface 
preparation is essential. Cleaning with wire brushes is 
rot quite satisfactory. In important structures, bridge 
girders and wagons better surface preparation with grit/sand 
i lasting for cleaning of the surfaces shall be followed 
as far as possible. As some of the surfaces cannot be 
accessible after fabrication, surface preparation and 
application of prirabr should preferably be done in the 
initial stage itself. Before these processes are adopted 
on a large scale, it would be necessary to augment the 
indigenous capacity for manufacture of the blasting equip¬ 
ment required and steel grit. The workshops in charge of 
etcel fabrication will also require the additional 
facilities to be set up. 

6.8.2 Painting systems . 

Till n few years back red lead was invariably used 
as a primer for new steel structures. This is, however, 
not proved to be satisfactory in the coastal regions. 

Besides, use of red lead involves import of raw materials. 

To avoid this, various combinations of paints were tried 
on the Railways. The alternative of one coat of zinc 
chromate primer followed by one copt of zinc chromate red 
oxide with 2 coats of aluminium painting has proved to be 
satisfactory in non-coastal preas, provided surface 
preparation is better. 

6.8.3 Metallising (aluminium or zinc sprpylng) . 

In the coastal regions the painting systems using red 
lead or zinc chromate ps primer are not proving satisfactory 
for b long period. Trials conducted by the Railways in Pamban 
Viaduct indicate that the best long-term solution appears 
to be metallising the girders with sprayed aluminium 
followed by painting. This also requires surface prepara¬ 
tion- with sand/grit blasting. Calculations made indicate 
that the annnal cost of service on alurainised girdeij -is 
the lowest for use in coastal region. Metallising with 
sprayed zinc had also been tried, but it has been observed 
that the performance of sprayed plurainium is superior. 

6.8.4 Galvanising . 

Galvanising of structures which are difficult to 
paint, is an alternative to metallising but this requires 
zinc which will necessarily have to be imported. Hence 
galvanising as p method of protection of structures may 
have to be restricted. Further galvanising is not likely 
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to be suitable for bridge girders and other dynamically 
loaded structures for the following reasons: 

(a) Galvanising, requires pickling, with proper inhi- 
>-i:r bitofs. If this is not properly done the girders 

may Absorb hydrogen and this may lead to hydrogen 
embrittlement. This is not a desirable feature 
in f tret.ures subjected to dynamic loading. 

(b) The process of hot dip galvanising introduces 
t rr:-.tt^e mler-metallic layer which again is 
a disadvantage in dynamically loaded struc¬ 
tures, such as railway bridge girders. 

6.9 U se of s c rap a xles’, wheels and tyres. 

Indian Railways have sufficient arisings of scrap 
xles and tyres. The material used for manufacture of 
xles is forging quality steel which is in short supply in 
the country. The axles are scrapped in service either due 
to wearing beyond condemning limits or due to failure in 
service. *1x165 rejected dub to former reason which are 
rnetallurgically sound can., advantageously be re-used 
for the raanufacture'of some components such as equalising 
beans of MG coaches, MG and NG axles for locomotive 
coaches and about 45 carriage and wagon.components. With 
judicious use_ of such axles-for the manufacture of these 
components,''economy in-consumption of steel in the country 
c.an be achieved - . 

Similarly, scrap loco carriage and wagon tyres fall¬ 
ing within the carbon range, stipulated for carbon spring 
at-rl pouM he advantageously rolled into spring steel 
flat:,* -'nd used.* Tyrts containing carbon of 0.60 to 0.75 
per vert could be advantageously used for the manufacture 
of hand tools. _ ... 

r, ;;v» manKioaad, measures «re already in vogue 

in the Railways. 

In addition to effecting economy in utilisation of 
scrap arisingsas mentioned above sufficient economy in 
the *consumption of tyres and wheels could be achieved by 
re-conditioning of the worn-out portions with submerged 
arc welding. The -loss of metal due to wear between rails 
and wheels/tyres is perhaps the most expensive loss to the 
Railways from a single factor. During service, flanges of 
rolling stock wheels/tyres wear out more at tread portions 
resulting in formation of thin flange. In the case of thin 
flange tyres/wheels considerable amount of sound material 
is lost in restoring the flange profile by machining. 

Some experimental work has been carried out on carriage 
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pnd wagon tyres for building up the worn omt portions using 
submerged pro process. Apart from considerable saving in 
coot ; the process would also conserve steel substantially 
by reducing the requirement of tyres by the Railways. 

.<ecc»sary investigations for standardisation of the 
technique icr reclamation of such worn out wheels is being 
taken up. 6 

d. 10 Produ ction of steel . 

6.10.1 Spec ial quality steels . 

. achieving maxinun economy in consumption of steel, 
it wcu. d £><■• -cessary to develop facilities in the country 
:tr rioducoi n of special quality steels, of the following 


( р ) Plates and structural to TS:2062-1969 . This 
will enable introduction of welded construction 
in railway bridge girders pnd vagon cons¬ 
truction. 

(b) High strength deformed bars of proof stress 
upto 60 kg/sq.m (either hot or cold rolled) . 
This will be used for reinforcement in RC 
with considerable reduction in consumption of 
steel. 

(с) High tensile steel to IS: 961-1962 with copper 
bearing quality. These can be used in bridge 
girders of long spans. 

(d) Low alloy high strength steels -. These will be 
required for wagons and coach construction 
being corrosion resistant. 

C^) Weathering steel . For use in bridge girders, 
multistoreyed buildings and very high towers. 

(f) High tensile st. eel of weldable quality having 
proof stress of 70 to 80 kg/sq.mm for use in 
bridge girders. 

6.10.2 Parallel flange sections . 

Parallel flange .beams are more efficient in use of 
steel compared to sloping flange sections. In the interest 
of economy in consumption of steel, it is desirable that 
Indie should manufacture parallel flange beams as early as 
possible. The facilities for the purpose are to be augmented 
in the existing plants and they have to be planned immediately 
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so that in the course of 9 few years, we can switch over 
to manufacture of these sections and gradually taper down 
che production of sloping flange beams. Installation of 
universal mills in new steel plants will have to be a part 
of tnis programme. Id nay prepare necessary standards 
for parallel flange sections on the lines of ISO Standards. 

6.10.3 Setting up of plants for aut o matic fabrication 

o f 5 t r uctural' forms. 

The Working Group No.II under, the Wanchoo Committee 
had recommended seating up of six plants for the fabrication 
of structural fornc in a phased manner. The intention is to 
produce continuously welded beams upto 2 m deep in the steel 
plants and make them available in the market, keeping in 
view the limitations- cm the maximum depth of rolled sections. 
These continuous welded beams will make uSe of plates. It 
is considered necessary for Steel Ministry to pursue this - 
project of setting up of “the six plants as and when the 
production of plates is increased and the country becomes 
s *. if-suiticient in plates, 

6.10.4 Increase in the number of rationalised sections 

Although the ISI has prescribed an exhaustive list 
of structural sections, pl*»tes, sheets ana bars, the steel 
manufacturers do not produce all these' items. A statement 
irg the total number of sections indicated in the Indian 
Stand ""d and the number of sections rationalised' by JPC 
is shown below: 


Tyne of section 

Tabl# " 

No. oi 
sections as 
per IS Hand 
Book N6.1 

r. • 

Ho. of 
rationali¬ 
sed see-’ 
tions .* 

Percentage 
of 3 to 2 

1 

2 

3 

4 • ■ 

Be ar.is 

• 79 

16 

20.3 

ChanncIs 

4'5 

19 . 

41.4 

F.ou.al angle 

72’ 

34 

47.2 

Unequal angle 

65 

14 : 

21.6 

Tee 

23 

1 

4.4 

Plates (626 

+ n:nS38 

127 

20.0 

lkvunds (23 

f 6)- 39 

29 

74.5 

Flats (210 +14)-224 

16 

7.2 


• 1176 

256 

21.8 



— 



* Based on JPC Booklet of April, 1973. 
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The number of rationalised items form a small percentage of 
the total number of sections standardised. Recently, there 
has been a move from the Iron & Steel Controller to further 
reduce these rationalised sections. If all the sections 
shown in the Indian Standards become available, a designer 
has r greater choice in selecting a section nearest to the 
one required according to the design calculations. With 
the present shortage of the number of sections, a designer 
has to necessarily go in for a heavier section than is 
warsanted by design calculations. 

The difficulty faced by the producers is that if all 
the sections indicated in the Indian Standards are to be pro¬ 
duced, the production capacity will fall. A judicious com¬ 
promise betwHrn the requirements of the designers for eco¬ 
nomy in the weight of structures and the possibility of pro¬ 
duction by the manufacturers without a considerable fall in 
the output l\v have to be worked out. 

Another difficulty faced by designers and users is 
that even when sizes indicated in the list of rationalised 
sections are shown in the drawing, they are also not availa¬ 
ble. The number of sections actually manufactured is 
even for less than that rationalised.- There are a few 
rationalised structural sections'whi'ch fire not to any Indian 
Standard. This is not desirable and their manufacture should 
be stopped, or if they are found efficient in the use of 
steel, they could be incorporated in the Indian Standard. To 
;*t,art witn, it is suggested that the producers should arrange 
to roll at least all the IS sections rationalised. In course 
of time when the production capacity in the steel plants 
increases, the number of sections rationalised should 
increase progressively so that all the sections shown in the 
Indian Standard are manufactured in the country. This 
review nay be undertaken by JPC in consultation with ISI 
and major users periodically. 

6.10.5 Availability of elates in required lengths . 

Another problem that has recently been presented by 
the manufacturers is the maximum length of the plates that 
can be produced by them. T.ili recently, plates in lengths 
unto 13.5m used to be rolled and supplied to meet the special 
requirements of the Railways. Now the maximum length 
-ronosed is'10 n only for plates of 12 ram and below and 

17.5 n for plates above 12 mm. Here pgain, the considerations 
appear to have been based on the billet and bloom. In the 
absence of getting plates of the required lengths, splice 
joints are to be introduced even in 12.2m span plate girders 
and in diagonals of a number of open web girders in Railways 
leading to increased consumption of steel. Efforts may be 
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made by the Steel Plants to supply plptes in lengths upto 
13.5 ra to meet the spe'clpi requirements .of Rpilwpys and other 
organisations, ps far as possible. 

6.10.6 Tolerpnees in length of finished steel products . 

. The present cutting tolerances in length prescribed in 
IS:1852, -viz., +75nm a*id‘ -25mm for the finished steel 
products ere very liberal. Most of the foreign countries 
have very fine tolerances. There is a proposal under consi¬ 
deration by International Standards Organisation to mention 
the tolerances in length under three groups, viz., on stock 
length, on specified length and on exact length. In the 
last category, tolerances will-be only +3ma and -0. As 
soon as ISO adopts theSe-propos8ls, iSI will also automati¬ 
cally adopt them. Such reduced tolerances reduce the wastage 
of steel and in the., interest of economy, it is necessary 
to prescribe tight cutting tolerances. • The present prac¬ 
tice In Indipn Mills of hot shearing renders.achieving 
such fine tolerance difficult. Sophisticated automatic hot/ 
cold sawing equipment will have to be progressively intro¬ 
duced in the steel plants with a- view to ±*phieving this 
objective of reducing the cutting tolerances, 

rrP - • • .>:• . 

6.10.7 Continuous casting of steel s 

Continuous- casting has. become one of the ipost bropd- 
ly applicable of the mpny cost spving innovations of'modern 
steel making operations. The i&eih metallurgical advantages 
of continuous casting process pre: (a) a better quality 
of cast preduct because of greater homogeneity, less 
segregation, a finer .grain primary structure and in the 
case of hard steels a more homegeneous distribution of 
carbides; (b) a reduction in amount of hot working"; and 
(c) an increase in the yield of sound metal because of 
considerable reduction in top and bettom discards. 

The yield of continuous cast steel is of a very high 
order (pbout 90 to 96 per cent) compared to conventional 
steel making process (an average 70-75 per cent with top and 
bottom discard). Therefore, increased use of continuously 
cast steel wherever possible will effect economy. 

6.10.8 Oil quenching pnd tempering of wheel tyres . 

As per the stipulation in IRS R15-64-specification 
for steel tyres for locomotives, carriages and wagons and 
1SMU coaches pre of high tensile grade which are required 
to be oil quenched and tempered. There is not sufficient 
facility for -ill quenching and tempering of the tyres in 
the country. Other methods, viz., rim quenching pnd 
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Improved rim quenching are in vogue. Trials cprried out by 
TISCO on EMU copch tyres hafe not proved to be very 
satisfactory. In the process of hprdening by rim quenching- 
only p certpin portion of the materialgets hardened and 
tempered'with higher wear resisting quality. Thorough 
hprdening of tyres for better serviceability is. p must pnd 
it is felt that if oil quenching pnd tempering facilities 
pre 6et up in the country, the requirement of tyres of 
steam loco and EMU copches per annum will be reduced pS 
the tyres so produced will have better service life. Thus 
setting up.of such facilities in the country would ulti¬ 
mately effect economy in steel consumption in respect of 
loco pnd fci'IU tyres in the country. 

6.10.9 Bails. 

The Ministry of Steel in consultation with the Minis¬ 
try of Railways may arrange frr development of wepr-resistant 
rails such as UIC grade ? B’/grade 1 *• pnd pise chrome mangp- 
nese steel rails. '.UIC grade ’B' rails have already been pro¬ 
duced by HSL. The other.two forms of rails pre still to be • 
developed. Depending upon the service trials on these rails, 
production of p suitable wear resist pot.rail .may be under¬ 
taken. There is also need-for development "and production of 
suitable corrosion-resistant rail and.volume-hardened rail, 
to derive maximum service life rat rf the rails. Ministries 
of Steel and Railways may take action in this regard as well. 

6.10.10 Crane rails . 

IS:3443-66 gives the specification and-profile' 
of crpne rails CR-50, CR-60, CR-30, CR-1Q0 and CR-140. 
ft present only of these eections, viz.,;CR-80 and . 

OR -100 art. rolled-in Bhilai Steel Plant while .a non-standSrd 
135 lb section is*rolled by TISCO. It is understood thpt 
because other crane reil sections are not.being.developed 
in the country by the prime producers, crpne .rails are to be 
imported particularly for steel plpnt structures. *. It hough 
the quantity of crane rails consumed in the country-mey not 
bo considerablei the Committee is of the .opinio^ .that 
development of all the crane rail sections shown in 
Indian Standard as p long-term proposal is desirable in the 
interest of conserving foreign exchange. 

6.11 Timber production and distribution . 

The primary species of timber such ps teak,, d.eodar, 
sal, etc.y which possess the inherent strength aryl also 
durability for which they are priaed, are in limited supply. 
However, species of timber which pre fit for structural 
utilisation, having the intrinsic strength, though not 
the expected durability are available in comparatively 
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l?rge quantities in the country. If such species pre 
suitably sersoned pnd given proper wood preservation trtPt- 
.nent, they could rlso be used for building construction, 
in plrce of steel pnd plso the high grpde wood. Further, 
the ?vril?ble resources of the high grpde woods could be 
extended by mepns of utilising then only for perrarnent 
buildings, i.e., in other, words, random utilisation of 
high grpde woods, where the seccndpry species would be good 
enough, could plso be done•rwpy with. Although wood 
seasoning rnd treptnent plpnts hpve been set up in vprious 
pprts of the country, concomitpnt developments required 
for supply of timber pnd scientific methods of conversion 
pnd utilisption of timbers from logs rre yet to come to 
srtisfpctory levels.- 

It mry be mentioned thpt forests in the country 
hrve been "nrtionplised 1 , rnd rre under the control of the 
respective Stpte Governments. Corporrtions for process¬ 
ing rnd mrrketing timber hpve, however, been formed only 
in some States such ps'Orissr, Madhya Pradesh, Rrjrsthrn, 
Piphrrpshtrp rnd Karnataka. Supply rnd distribution of p 
substantial qurntity of timber in p number of Stptes is 
still in the hpnds of small traders.?nd saw millers, with¬ 
out planned scientific methods of conversion of sawn 
timber fron log®, there is wpstpge of rpw mpterinl, which 
cm be pvoided. It is recornended that the remaining* 
Strtes plso mpy consider setting up Corporptions so thrt 
technically pcc6ptrble mpteripl mpy be ocde 
pvrilrble everywhere* 


6.12 Production of other mpterjpls . 

The pdvpotpges of use in vprious civil engineering 
rnd other structures of substitute mpteripls like light 
weight pggregpte made out of exppnded clpy, concrete-polymcr 
composite, fibreglpss for reinforcement in RC pnd wrgon 
industry, structurel pluminium plloy to replpce steel in 
p number of items, high strength cables.for cable-stayed 
structures, rubber springs, etc., hrve plrepdy been brought 
out. It is recommended thrt the Ministry of Industripl 
development ,iay undertpke p detriled study for the develop¬ 
ment pnd production of these mpteripls. In regprd to p 
plpnt for light weight pggregpte, NBO hrve plrepdy pre- 
ppred p fepsibility report for its establishment, pfter 
large scale test evpluption of Ppltp Wpter Works silt pt 
Cplcutta. They hpve suggested thpt light weight pggre- 
gate.plants should be established pt Cplcuttp, Lucknow 
rnd in Tripurp pt the first instrnce. This also requires 
to be pursued. 
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6.13 Conclusion. 


As pointed out In Chapter V, estimation of the 
totel quantity of steel thetcouidheseved with the In- 
.ilementation of the recommendptionfe of the Committee is 
rather difficult. However, reduction in consumption th t 
could be achieved with the implementrtion of the short¬ 
term propospls were roughly assessed in e modest wpy md 

indicated in pprn 5.13.1. * sirailrrnro* 

eprd to the full implementation of pH the long-term pro 
oSEls contained in this Ohppter reveals th*t rn Pdditionrl 
srving to the tune of 2,30,000 tonnes rt the present level 
of consumption of steel in the country cm be mticippted, 
vide details given oelow: 


Trble VI 


5. .Jo 

. Type of woi' v 

Present rer- 

level of- centpge 

consurap- apving 

tion of 

steel 

(tonnes 

induction 
in consump¬ 
tion pnti- 
cippted 
(tonnis) 

“i ~ 


3 -4 

5 . 

l. 

Structural light weight 
concrete.. 

1,00,000 10 

10.000 

2. 

welding of reinforce¬ 
ment bprs. 

9,00,000 3 

27,o0o 

♦ 

3. 

Structurpl fpbrieption. 

4,20,000 5' 

2i,0w 

4. 

3ridges 

40,000 26 

10,000 

5. 

Rpilwpy trpek 

(•see pprp- 6.5’. 1.8) 

60,000 

6. 

Rpilwry wrgon mpnufpcture. 

.1,20,000 .. 10 

12,000 

7. 

R^ilwry corch rapnufreture 

50,000 . 5 

2,500 

1 o • 

Use of timber-second pry 
species. 

5,00,000 25 

1,25,000 

_12^500 

9. 

,'iiscellmcous 

• 

2,80.000 


K « 


rhe rnnurl output of secondrry 

Pbout 25 per Ct,nt of the weight of timber. 



CHAPTER VII 


SUGGESTIONS FOR IMPLEMENTATION 
OF THE RECOMMENDATIONS 


7*0 General * 


Most of the ideas leading to economy in consumption 
of steel, particularly in civil engineering construction 
are only too well-known. The main bottleneck has been 
with regard to bringing these ideas into practice. A few 
Committees/organisaticns who had gene into this question 
during the last 20 years had made a number of useful"* 
recommendations earlier. The Committee feels that several 
of the earlier recommendations have not been given effect 
to and therefore, the benefits have not been realised. 

Some of the important items yet to be implemented have been 
dealt with in para 3.7* This subject has, therefore, 
received the special attention of this Committee. However, 
while making suggestions for implementation of the re¬ 
commendations, constitution of new broad-based bodies 
either at the Central level or State level or local level 
is not likely to be effective. The existing controlling 
and regulatory bodies in the Central and State Governments 
and the local bodies should undertake the responsibility 
of ensuring that the recommendations of this Committee are 
given effect to. It is possible that in some cases, the 
existing machinery is either not competent or is not 
adequate to ensure this. In such cases, it is worthwhile 
strengthening the set up to make it competent and adequate. 

The only two new bodies visualised are the high level 
Cell directly under the Minister of Steel and Mines and 
the other Special Cell in the I.S.I. referred to in paras 
7.1 and 7.3, respectively. The former will keep in touch 
with various Ministries and State Governments in respect of 
extent of implementation of the recommendations and keep 
the Minister of Steel and Mines advised periodically. 

The function of this Cell will be purely one of monitoring 
and enabling the Minister of Steel and Mines to use his 
%0od offices. The Cell in the I.S.I. will undertake the 
technical functions described in para 7«3» 

It is emphasized that the existing manufacturers 
of steel, designers, fabricators and users should be made 
aware of the national importance of avoiding improper 
use of and misuse of steel of which there .is short supply 
in the country. Two to three hundred crores of rupees 
are spent annually in foreign exchange for import of 
steel. By avoiding this foreign exchange outgo, it 
might be possible to set up a new steel plant every 
year in the country. 
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7.1 Steel Sconomv Cell . 

The Comnittoe considers that setting up of a wholetime 
organisation to monitor the implementation of the recommenda¬ 
tions is an absolute necessity, if the recommendations made 
by this Committee are to be effectively implemented. This 
could be designated as "Steel Sconony Cell", which .will 
report to anti work directly under the minister of Steel 
and Hines. The Steel lilconony Cell should be headed by a 
competent person who has extensive experience of use of 
steel. The scope of work to be dealt with by this Cell will 
be as under: 

a) Co-ordinate with Central Government Ministries and 
Departments and the State Governments to ensure 
that instructions are issued by them adopting the 
recom endations made by the Committee. 

b) Pursue with the Ministries of Industrial Develop¬ 
ment, Planning, Agriculture, Works and Housing, 
Railways, etc., for development and production of 
substitute materials recommended by the Committee. 

c) Co-ordinate with the Ministry of Steel and Mines 
for change in the pattern of production in the 
existing steel plants. 

Maintain liaison with JPC to ensure that the '■ 
planning and production pattern of steel are in 
line with the recommendations.of the-Committee aad to 
ensure progressive increase in the number of 
rationalised sections 

e) Maintain liaison with isi-ior p«rio«...ww. > . .*• * of 
codes and r •'if'’ cations x 3 er^s> -5r "*‘ v, ^ f o. steel 
econor.y. 

f) maintain liaison with the Special Ce.l£ or.xuer 
I.S.I. (mentioned in para 7»3) ;for preparation 
and issue of hand-books and other design aids 

g) Scrutinise applications for awards for making 
outstanding contributions to economising in 
consumption of steel and make recommendations 

h) maintain liaison with the State Governments to 
ensure that the building bye-laws are amended by 
local bodies incorporating the recommendations 

o f the Cornui t te e. 

i) Keep Minister of Steel and Mines advised 
periodically the extent of implementation of 
the recommendations. 



7.2 Issue of instructions bv Government . 

Trie means of achieving econony suggested in the Report 
include adoption of improved design methods and construction 
practices, change in the production pattern in the existing 
steel plants and for development and manufacture of new 
steel Materials and other substitute materials. These 
cover the fields of all civil engineering works including 
highway and railway bridge constructions and design and 
manufacture of railway coaches and wagons. Instructions 
are, therefore, required to be issued by several departments 
of the Central Government and by all the State Governments 
and local bodies adopting these recommendations. Follow up 
action is also to 'be pursued by them. Building bye-laws 
of municipal Corporations and other local bodies are to be 
modified in the light of the recommendations made by the 
Committee and these are to be ensured by the State 
Governments. 

The officers and staff manning the Bridge and 
Structural Design Wings in the Central and State Governments 
should be encouraged to undergo refresher courses and 
specialised in-service training so that they are upto-aate 
in the knowledge of bridge and structural engineering 
practices in the country and abroad. This will enable 
modern concepts in the designs of bridges and structures 
being introduced instead of following the conventional 
designs and a 0 e-old practices. This will ultimately lead 
to economy in the cost of construction, besides economical 
and efficient use of steel. 

The departments of Central and State Goveraments and 
other administrations responsible for constructional activi¬ 
ties and for their approval nay, as far as possible, adopt 
the I.S. design codes for buildings and structures without 
any relaxation, unless special circumstances warrant such 
deviation. 

7*3 . Special Cell in I.S.I . 

It is also necessary to prepare and supply free of 
cost, design aids in the form of hand-books, typical 
designs, monograins, charts, tables, etc., explaining the 
modern design practices in civil engineering construction 
which will lead to economy in consumption of steel. 
Dissemination of the knowledge to the architects will 
also be part of this programme. A wholetime Special Cell 
will have to be constituted under I.S.I. to undertake 
this work. Since the preparation of these hand-books 
and other design aids will need the assistance of 
specialists in different fields, the Special Cell in the 
I.S.I. could be manned by specialists drawn on deputation 
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from different Ministries and Public and Private Sectors. 
Unless preparation of handbooks and design aids is entrusted 
as a wholetime job to specialists, instead of the present 
method followed by I.S.I. of having this work done through 
organisations who have their own works to do, their 
preparation and finalisation are likely to be delayed. 
Handbooks, design aids, etc., should be supplied not only 
to practising civil engineers and architects but also to 
final-year Civil Engineering students in all Engineering 
Colleges. Teachers and students of Engineering Colleges may 
be exposed to the latest changes made in the design Codes 
by special lectures, to make them aware of the upto-date 
concepts introduced in Codes. 

7 Certificate by authority approving works . 

With the amendment of bye-laws by local bodies, it 
should be possible -for the Municipal Engineer to ensure 
thut while* any construction work is approved, the recommen¬ 
dations of this Committee are fully complied with and that 
the requirement of steel has bee 1 kept to the minimum. In 
the case of works undertaken by Government organisations, 
this should be ensured by the technical officers competent 
to sanction the estimates and approve the designs. Certifi¬ 
cates to this effect should be recorded by the Municipal 
Engineers/the sanctioning authority, while giving approval. 
Suitable instructions are to be issued by the different 
Government Departments for this purpose. 

7.5 Awards and titles . 

Institutions, structural designers, research scholars, 
scientists, manufacturing units, etc., who have done out¬ 
standing' work and made significant contribution in regard to 
economy~in consumption of steel in the country may be con¬ 
sidered for national awards and titles. 

7.5 Increase in cost of buildings/structures . 

Since the recommendations for economy in consumption 
of steel made by the Committee may not mean a corresponding 
reduction in cost of the structure, instructions are to be 
issued by the different Government departments permitting 
increase in cost of work, if such increase is on account of 
implementing the recommendations made by this Committee. 

4 j 

7.7 Financial implications . 

The scope for economising in use of steel as visualis¬ 
ed in this Report is considerable. Therefore, there should 
be no stinting in expenditure in setting up the Steel 
Economy Cell under the Minister of Steel and Mines and 
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Special Cell In I.S.I. in respect of the level of expertise 
and pdequacy of strength of the two Cells. The expenditure 
that will be incurred in printing the design aids and 
distributing them free will be fully justified. The over¬ 
all expenditure on implementatlog the recommendations of the 
Committee will be pmply compenspted by saving in steel 
and reduction in import of steel. 

7.8 Steel Economy Committees . 

Steel Economy Committees may be constituted by the 
Government of India periodically, say once in 5 years or 
so, to review the extent of implementation of the re¬ 
commendations of the eprlier Committee and the benefits 
therefrom and also to bring the eprlier recommendations 
upto-date taking into consideration the latest concepts 
in rational and efficient use of steel and their 
production. 

7.9 Conclusion . 

»iuch good work was done by earlier Committees in 
studying the problems connected with conservation of steel. 
But unfortunately the follow-up action does not pppear to 
have been adequate. This Committee hopes that government 
will take dynamic steps not only to issue instructions but 
also to see that the instructions pre followed. If the 
recommendations are implemented fully, their is no doubt 
that an enormous quantity of steel can be conserved and 
the annual outgo of foreign exchange much reduced, if not 
totally eliminated. The Committee would then feel amply 
rewarded for its laoours. 
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ANNEXURE I 


PRODUCTION OF FINISHED STEEL BY CATEGORIES 
j-lTRING 1970-71, 1971-72.' aND 1072-7^ . 

(in '000 tonnes) 


CPtegories 

1^70-71 

1971-72 

1972-73 

Structurpls, Light & Medium 

641.7 

512.0 

645.6 

Structurpis, hepvy 

238.3 

192.9 

208.1 

Rpils: i) 1st cIpss 

243.7 

259.7 

262.7 

ii) 2nd cless 

145.4 

109.6 

60.1 

Rpils light 

5.5 

6.4 

3.9 

Blpck sheet Pl?in (i) HR 

212.4 

219.1 

230.4 

(ii) CR 

85.2 

96.1 

96.2 

Blpck sheet Corrugpted 

- 

0.7 

0.3 

Gplvpnised sheet plpin 

72.9 

57.7 

70.6 

Grlvpnised sheet corrugpted 

117.2 

108.9 

92.9 

Plptes 

271.4 

274.9 

313.1 

Hoops 

6.6 

w 

CO 

7.9 

Strips: (i) HR 

91.6 

105.6 

141.3 

(ii) CR 

100.1 

102.5 

100.3 

3ox strpppings 

6.7 

5.1 

2.3 

Tinplpter 

133.4 

114.5 

116.1 

Bprs 

1055.7 

1153.8 

1309.1 

Rods 

517.6 

562.8 

711.5 

Wires Blpck 

48.5 

81.2 

95.5 

Wires gplvpnised 

34.8 

58.1 

57.6 

Wires others 

52.3 

90.9 

89.3 

Wheels, Tyres <k Axles 

37.5 

32.0 

30.4 

Steel sleepers 

58,8 

67.7 

87.4 

Skelp 

242.6 

232.7 

247.7 

Specipl sections 

57.5 

75.4 

53.1 

Tool, plloy & specipl steel 

350.0 

264.8 

234.6 

TotPl 

4827.4 

4787.3 

5268.5 


KB: 1972-73 figures pre provision?!. 


Source: All Indi? Iron & Steel St?tistic?l Opt?. 
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ANNEXURB II 


Imports of iron and steel materials and ferro alloys 
during 1970-71, 1971-72 and 1972-73 (upto December 1972). 

(Quantity in metric tonnes and 
value in lakhs rupees) 


Category _ 1970-71 1971.-.7.2 _- 19?2-Zi_ 

Quantity Value Quantity Value Quantity Value 


A. Pig iron, 

630 

10 

704 

13 

417 

9 

sponge iron, 
steel powder 
and shot ferro 







alleys. 



7,436 

285 

1,540 

60 

B. Ferro alloys. 

C. Mild steel. 

979 

190 





1 * Ingots and other 264 

10 

1,118 

23 

191 

8 

primary forms. 
2. Blooms^billets 

24,015 

34fe 

109,731 

1,082 

63,664 

539 

and slabs. 







3. Structurals. 

8,197 

139 

27,219 

355 

42,619 

539 

4. Tinned plate 

48,989 

698 

64,197 

1,035 

39,174 

621 

sheets* 




5. Plates. 

189,277 

2,940 

428,947 

5,7M 

243,943 

3,313 

6. Sheets, 

190,M3 3,529 

235,557 

3,797 

248,632 3,465 

7. Wire. 

4,354 

122 

13,738 

336 

3,589 

100 

8. M.S.Wire rod. 

5,768 

106 

28,258 

432 

19,157 

265 

9. Bars and rods. 

25,145 

453 

41,921 

678 

15,299 

245 

10, Hoops and 

17,618 

376 

82,481 

1,137 

21,895 

345 

strips. 




11. Rails and 

655 

18 

92 

■5 

2 

_ 

railway track 
construction. 







12. Wheels,tyres 

5,513 

134 

20,172 

547 

5,503 

186 

and axles. 





Sub-total: 







Mild stee^: 

520,208 8,870 1053,431 

15,166 

703,668 9,626 

D. Tool, alloy 







and special 







3teel. 

132,951 

3,993 

260,348 6,664 

183,504 

*+,395 

E. Scraps. 

F. Castings 

8,400 

91 

18,250 

179 

7,386 

77 

and 

forgings. 

9,077 

474 

7,014 

439 

4,904 

372 

Total: 

672,245 13,628 1347,183 22?46 

901,419 14,539 


* 

Source:- All India Iron and Steel Statistical Data. 
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ANNEXURE III 


Exports of iron and steel materials and ferro-alloys 
during 1970-71, 1971-72 and 1972-73 (upto December 1972)* 


(Quantity in metric tonnes and value in lakhs rupees) 



1 <370-71 

_1971 

-72 _ . 

1972-71. 


Category 

Quantity 

Value 

Quantity Value 

Quantity Value 

A. Pig Iron, sponge 

502,115 

2,278 203,665 

681 

238,578 

796 

iron steel powder 
and shot ferro 







alloys. 

B. Ferro alloys. 

98,617 

1,139 

21,992 

298 

50,956 

443 

C. Mild steeli 

1* Ingots and other 

29,082 

129 




«•» 

primary forms* 

2. Blooms, billets 

29,115 

16? 

411 

3 

6,573 

56 

and slabs. 







3. Structurals. 

231,911 

2,251 

99,604 

894 

>+4,943 

403 

4. Tinned date 

84 

2 

- 

- 

3 

- 

sheets. 







5. Plates. 

2,034 

22 

32C 

4 

33 

1 

6. Sheets. 

75*+ 

9 

361 

5 

3,258 

43 

7. Wire. 

758 

13 

975 

18 

110 

3 

8. M.S. wire rod. 

10,895 

89 

2 57 

4 

1,708 

22 

9. Bars and rods. 

124,169 

1,095 

13,904 

129 

14,943 

156 

10. Hoops and strips. 

152 

2 

- 

- 

4 

- 

11. Rails and railway 

85,018 

652 

96,297 

882 

11,790 

116 

track construc¬ 
tion material. 







12. Wheels, tyres and 

60 

3 

- 

- 

- 

- 

axles. 







Sub-total: 





83,365 

800 

Mild steel:- 

514,032 

4,432 212,129 

1,939 

D. Tool alloy and 

13,660 

127 

6,462 

5b 

2,379 

25 

special steel. 






E. Scraps. 

260,905 

695 146,028 

199 

53,177 

85 

F. Castings and 

1,439 

23 

1,330 

29 

644 

12 

forgings. 







Total:- 1 

,390,768 

8,694 591 ,606 

3,202 

429,099 2, 

,166 

Source: All India 

l Iron and 

Steel 

Statistical Jlata. 
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Despatches of Finished Steel under broad quota heads of 
various States during 1972-73 by the main steel producers. 


(In *000 tonnes) 


Name of 

State. 

Govt, 
con su- 

mers 
(Excl. 
Rlv.) 

Non- 
Govt i 
consu¬ 
mers. 

ssic7“ 

SSI 

units 

Trade 

Producer 

stockist 

unclas¬ 

sified 

Total 

1. Andhra 

49.4 

26.7 

18.4 

3.0 

22.9 

1.2 

121.6 

Pradesh. 

2. Assam 

18.5 

9.0 

3-7 

1.6 

12.3 

0.1 

45.2 

3. Bihar 

110.1 

153.2 

6.6 

1.4 

23.0 

1.6 

295.9 

4. Delhi 

29.9 

22.7 

12.4 

3.2 

67.5 

2.2 

137.9 

5* Goa 

3.5 

1.5 

0.6 

- 

- 

- 

5.6 

6. Gujarat 

34.8 

52.2 

18.6 

2.4 

32.7 

1.3 

142.0 

7. Haryana 

16.2 

61 *6 

27.9 

0.6 

— 

1.9 

108.2 

8. Himachal 

3.4 

0.2 

4.3 

— 



n .9 

Pradesh. 

9. Jammu & 

12.8 

1.8 

3.0 

2.0 

5.4 

— 

2*. 0 

Kashmir. 

10. Kerala 

21.3 

8.6 

3.2 

0.8 

13.9 

0.2 

48.0 

11. Madhya 

104.9 

19.3 

14.5 

1.3 

19.0 

0.4 

1*9.4 

Pradesh. 

12. Maharash- 

87.3 

181.8 

67.6 

8.8 

79.1 

6.8 

431.4 

tra. 







13 . Manipore. 

4.5 

- 

- 

- 

- 

- 

4.5 

14. Mysore. 

21.8 

8.8 

12.2 

0.9 

15.9 

0.7 

60 .3 

15* Mag aland. 

9.8 

0.1 

0.1 

- 

- 

- 

10.0 

16. N.S.F.A. 

0.7 

- 


- 

- 

- 

0.7 

17. Orissa. 

43.8 

23.3 

4.3 

1.3 

12.4 

0.3 

85.4 

18. Pondicheiy. 0.1 

1.0 

0.2 

— 

— 

— 

1.3 

19. Punjab. 

44.4 

42.5 

58.5 

5.6 

37.4 

3.5 

191.9 

20. Rajasthan. 

18.7 

33.3 

10.7 

2.5 

8.4 

2.5 

70.1 

21. Tamil Nadu.54.8 

57.9 

13.9 

4.0 

42.2 

1.8 

174.6 

22. Tripura. 

2,1 

- 

0.4 

0.1 

— 

— 

2.6 

2?. Uttar 

102.8 

52.5 

38.4 

9.2 

52.2 

4.7 

259.8 

Pradesh. 

24. West 

69.7 

223.7 

67.3 

8.7 

56.3 

13.5 

439.2 

Bengal, 

Total: 

865.3 

981.7 

386 .8 

57.4 

500.6 

42.7 

2834.5 

Railways: 

- 

- 

- 

- 

- 

- 

402.0 


Grand Total: 3236.f 


II»B (1) ’Unclassified" represents despatches made against orders 
carrying no "Quota" classification. 

(2) Based on revised figures received from Joint Plant 
Committee. 

(3) Figures are provisional. 

Source : All India Iron & Steel Statistical Data. 









